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(57) Abstract: A method of inducing the differentiation of embryonic stem cells into ectodermal cells which involves the step of 
culturing the embryonic stem cells in a non-agglutinated state, and a method of inducing the differentiation of embryonic stem cells 
into cells originating in ectodermal cells which involves the step of culturing the embryonic stem cells in a non-agglutinated state; a 
medium and a medium supernatant to be used in these methods; a differentiation inducer to be used in these methods; stroma cells 
having an activity of inducing the differentiation in these methods or a factor originating therein; an antibody specifically recognizing 
these stroma cells; an antigen recognizing this antibody; cells induced by the above methods; a method of evaluating a substance 
relating to the regulation of the differentiation process from embryonic stem cells into ectodermal cells or cells originating in ecto- 
dermal cells by performing the above methods, and a screening method; and drugs containing the above-described stroma cells or 
the factor originating therein, the above-described antibody, the above-described antigen or the above-described cells. 
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w m m 

JIflS\ JK#$JJS (embryonic stem cell) t ^ Vlf h n IC&V'Cj&lt'?- 

a >- (compaction) ^jgClO, #SJB& fW <£> 3&S ^ WV& ft o s&^JBB 
(morula) i:B?fi*L«®P6ttJ:M«. ££>{C, 3. 5 0 Kit, mPitiHcW& 

(blastcoel) tmXtlZ&m&X'Zmmfo (blastocyst) fcft5 c Z<Dk%m 

mmn^M(D^m^mm (trophectogerm) m t p^nMmm, (inner cell 

mass : ICM) «»btj«Snt^5 s Bffll^ll 4. 5~5. 5 0 iCjWtTiPMl 
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ihP^MM (primitive endoderm) #Mfete$Wfc LTl^<5 0 ^tl 5 — $Stf> 
^B&^E^^b^tim^^JK^Ji^^tl^^biS&rtte^ (parietal 
endoderm) fflft t ft «9 % M) y * * & #S 1X7^ ^/V b K 

(Re i chert's membrane) Sro< <5 0 
— K#:^^ifi< om^F fe 3K^^J^W;5£'Cfcl^K^I (visceral endoderm) 

&m!%*#%<>< zfomM&&<Dmmtemfe\sxmteft-mm (primitive 

ectoderm) t If ft 3 *ffll&Ji % o < 5 . Jg^^-EH«. Kt£fl*K^ 
(embryonic ectoderm) 3 WSJil^MJf (epiblast) £ WkSftTV^o 
t*«wKtt^t LTRM^jfcSrf 5fc£\ SflMfe 5.5~7.5 
ttK (egg cylinder) fcBftfftS. 9tmm<Ott k <OtttttiMH*&K-&* 
Mlro<5KMia^ (extraembryonic tissue) ^^^K^^feMsL 
7l0/?fc£ftTV^ o 6.5 HiClilMKiltuM^ (primitive streak) 

^Xm^mmMmm (embryonic mesoderm) %J&J$rfZ>o Z.<DM^M<D^K 
tt, m^WJl*W-<DfoWm (definitive endoderm) tCJ&SJWHat^tbTV^ 

fc^Ki^#gtt^Ei (neural ectoderm) > *A^O|Wia^^b^31^<5»t 
feftfc^J^fi^g|fc*WBS3l (non-neural ectoderm) £PMftTV^ 0 
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*x~<dm* <Dpmn^ Ettt^it &£x$mi3ftmm 

(primordial germ cell) £ LTa£frb5o MC3=m&flJM, mUt^-BM^ 

W: M (allantois) S^OJK^^^H^ (extraembryonic 
mesoderm) (D^(DWM<Dm^mUir 6 0 &JI|C£?fi?i«te\ ^Ull 

- £ oT^AUfc^tt^|BIS**^#:^#5 £ t £ r £ 
Mi#>f«te & b ^ 5 » fc^b-r ^£&I4&^ VX V > 5 ^ t & 

fiE$i$;ft/Tl > ><5 (Manipulating the Mouse Embryo A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1994) (^T> ^ 
nt°^ v^J-j is? ^is? VJr • T • 7^9 h V — • ^~^T 

•>J"J £B&i~); Gene Targeting, A Practical Approach, IRL Press at Oxford 
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University Press (1993) (£tf> V • y y ^ ^ £B§^-);y^ 

^t7=aT^!;>-X8 ESilia^V«^!> 
*(Dtfsjgt, ¥±*t (1995) (£AT\ rESj»IB*^V^^a^!>^©fmj 
•t-))o 

K*S#3»Jte©*^^IB*»»i-5H^^ UTLIF (leukaemia inhibitory 
factor) 2)S|^£;ix-C*5D (A. G. Smith and M. L. Hooper; Dev. Biol., 121, 
1 (1987); A.G. Smith h , Nature, 336, 688 (1988); P.D. Rathjenk, Genes 
Dev., 4, 2308 (1990)), t%m&^U.?%mM~tZ> ^iiaot, — 

£tfS$g^£*l,TV^ (J. Nichols Development, 110, 1341 (1990); S. 
Pease Dev. Biol., 141, 344 (1990) )„ LIF^Z) *>tf>2r*g^?£fc:»] 

**-Sffcb«Jfc: % LIF<D3tS&fo<D-yr-7a.~y h<D D-Cfc£gpl30 ^#iLT 

*^bW5-f^ — n^*^ 6 ©7 7 5 y^iF-0^!)Pt>^-Cfc^^^^ 
^cSJh/TV*5 (D.P. Gearing and G. Bruce, New Biol., 4, 61 (1992); J.I. 
Conover % Development, 119, 559 (1993) ; C. Piquet-Pellorce h > Exp. 
Cell Res., 213, 340 (1994); D. Pennica h N J. Biol. Chem. , 270, 10915 
(1995) ) 0 
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&£>tc, gP l30 *Sigttftt5mitt5^^-D/f dfy 6 i^tt 

«9 (K. Yoshidak, Mech. Dev., 45, 163 (1994); J. Nichols fe, Exp. Cell 
Res., 215, 237 (1994); 7-51060 -5§0, gpl30 *>> b 

^&*L&#S (c.L. Stewart £>, Nature, 359, 76 (1992); J.L. Escary h , 
Nature, 363, 361 (1993); M. Li Nature, 378, 724 (1995); C.B. Wareb, 
Development, 121, 1283 (1995)) , gpl30 at^c^Sr««U^ ^^tCSaV^Ttt^ 

B^fe i2.5 Bfrbmmfrmzmu^m£m-%^tfribh$Lni5tix^z> (k. 

Yoshidab, Proc. Natl. Acad. Sci. USA, 93, 407 (1996) )„ 

^VxlZ&\,>Tm&&mmm&T®±£tLT&Lm (M.J. Evans fc, Nature, 
292, 154 (1981); G. R. Martin; Proc. Natl. Acad. Sci. USA, 78, 7634 

(1981)), ^$«|)5:Ktt#lfio|4*l, MTttS&^VxK&tfZm&nM 

S&tDM&m (^S#fF5,453,357-^; i*:ffl#fP 5, 670, 372 #) ft^WSSi**!,, 
£*t (P.M. Iannacconeb, Dev. Biol., 163, 288 (1994)), 

— !7 h U (B. Painfe, Development, 122, 2339 (1996); ^H^fP 5, 340, 740 
#; ^S^fF 5,656,479 (M.B. Wheeler; Reprod. Fertil. Dev., 

6, 563 (1994); H. Shimb, Biol. Reprod., 57, 1089 (1997)), (J. A. 

Thomson fe, Proc. Natl. Acad. Sci. USA, 92, 7844 (1996)), t h (J. A. 
Thomson h , Science, 282, 1145 (1998) ; M. J. Shamblott h , Proc. Natl, 
Acad. Sci. USA, 95, 13726 (1998)) V>mktomfo&m3LZ*hX\^Z>o 
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KJRHBlbfcat^y^ K^x-f^l¥«tL5^liia^ (embryoid body; OT. 

mmm, *mm®&m, mmfo, wi, &#*ibii&x immrnmb* y-mnm 

is, ^im, ^yrtt, *M£Mttu ±&nm. 

a v<D&mnm*mm.£^zzk&^ifexh%zk*m j k£tix^z> (p.d. 

Rathjen£^ Reprod. Fertil. Dev., 10, 31 (1998) ) c Ld*L i©f 

£ £ frbTV^ (G. Yamadafe, Biochem. Biophys. Res. 

Commun., 199, 552 (1994)) B ft&1r ZECmtiifc&^X , S 4 VWkWiC. 
£ VW1&%k^<Dftik&&m&frZ>b^5%in, (E.M.V. Jones-Villeneuveb, J. 
Cell Biol., 94, 253 (1982); G. Bainb, BioEssays, 16, 323 (1994)) frb 

*<o®m*imi&Mmz&^xi>&.t$ti, i"?yj>Wtff&TX 4 BMEB&& 
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Mftft^/V^v^ i; ^^=¥^--^C(^E®T?$jSGAP-43 (growth-associated 
protein-43) , MAP-2 (microtubule-associated protein-2) , y T ^ J g&8£ 
(y-arainobutyric acid; .£*T, TGABAJ t ^Hfcl") NMDA (N-methyl- 

D-aspartate) g^ft:, *S±~7iS^y<D$&l&fr^ mRNA U^;W~ a-n7^7^ 

i/hL^^^5,h N ^;^^SI^^ ^-n^^Tk^^, ife^H^ 

Brn-3, GFAP (glial fibrillary acidic protein), GABk&J$m^X*&> 5 GAD 
(glutamic acid decarboxylase) <DmW.^U^ $1^5 ^ t ^$R^£;ftTV^ 
(G. Bainfe, Dev. Biol., 168, 342 (1995); F. A. Michael £>, J. Neurosci. , 
16, 1056 (1996) ) e 

Brn-3 (X. Heb, Nature, 340, 35 (1989)), GAP-43 

fft^"C (L.I. Benowitz and A. Routtenberg; Trends Neurosci., 20, 84 
(1997)), MAP-2 \-mmm^m^ (LI. Binder Ann. NY Acad. Sci. , 76, 
145 (1986)), GFAPtefV Tmm-? (A. Bignami h , Brain Res., 43, 429 
(1972) ) , GABA ^ ® # *5 £ GAD « ffi] fjjfltt # M t? (Y. Chang and D. I.- 
Gottlieb; J. Neurosci., 8, 2123 (1988)), >f>VZ % yi§t^j3 J^NMDA 

$B^&*lTV^ (H.G. Slagerfc, Dev. Gen., 14, 212 (1993)) 0 l£Ji*g«b 

tcmvmimmz io-w/iat£<D v^v ^m^wm^^> t , 3 0 «j 50% <o 

m-CGAP-43 (Dm^ttf, 4~5 0^ 5%^»©*BJ&-?;i3— o 9^ ^ h-165 
(S.H. YenandK.L. Fields; J. Cell Biol., 88, 115 (1981)) (D^^^MB 
Is^XmmZtlTlt^tiK GAP-43 ^^^{S^^^^^^^^CO^ 
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m X & 5 n t & Wl & & fl X V ^5 (W. G. van Inzen b x Biochim. Biophys. 
Acta., 1312, 21 (1996))„ GAP-43 m&Mfa<D*\a$— V TMlHO^fi 
&**U ^05*>^¥^= 3 .^-a7^7^>'h-165 Wi&VMmxbZiK EB 

^r^^o utv ^ ym&mxmm£frz>nmmmm<DMJ& t it®, ltgap-43 
#>&x$~*.-v7j7*is b-i65 1 ^^c^-fe^ <t z>m&&m&^ 

f&W^ftTV^ (W.G. van Inzen Biochim. Biophys. Acta., 1312, 21 
(1996)) 0 iCD i 5 (d, EB^JC^^J^JiaM^ll^fi^W^W^^aBao 

^Jin^l!j«{£MJ5tLfct ^5, 5-HT (5-hydroxytryptamin) „ GABA, #4 

R1$WgXfr%^b1$7fi&fhX^Z> (W.G. van Inzen fe>N Biochim. Biophys. 
Acta., 1312, 21 (1996)) 0 »J&*®ftfc«k 3EB7gJ*t*H\ EB&ffi0>MJI&JI£*JR 

oMb^otBSf^ffl^j; vwb&ffiMZtix^zz. tam^fix^^, ■£ 

<Dfe^(Dg t W&}t£W\'feK\-%&<>X\^£\^ (P.D. Rathjenb. Reprod. Fertil. 
Dev., 10, 31 (1998) )„ 

m. GFAP^ttOT^ hPf^f K 04 8§t£ (ft Schachnerb> Dev. Biol., 83, 
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328 (i98D) <o*y *y>vr*w hmtz&teLitiMm&tottzzb&mb 

7W££*l/rv^ (A. Fraichardb, J. Cell Sci. ,,108, 3181 (1995))„ 

ftit-rzz bnu h n v-i tv^tem^ity^y i/ymm-VTF&zti (u. 

Lendahlb x Cell, 60, 585 (1990); J. Price fc>> Development Supplement, 2, 
23 (1991); J. Priced Brain Pathol., 2, 23 (1992)), J&fo(Dm 

iz&&*rzmmmm&ftmn#mteb Lxmrntstitcz. b-euwistix^z 

(S.J. Morrison Cell, 88, 287 (1997); R.D. G. McKay, Science, 276, 66 
(1997) ) 0 

Mcfr&LT^zi&mzQ&mzm^mm ao<t~ioo^) xm\^tiz> 0 & 
m&)\z&&i,x^z>mm3: v&^i"?;<{>wt&m^z>z.b\L 

ft4mm-rz&,& : i>ti:£tix\,^z> 0 

^^^^^-^tflTSFnjtJft (A. Rizzino and C. Growl ey, Proc. Natl. Acad. 
Sci. USA, 77, 457 (1980)) «r/8l*T 5-7 0 IHJ#*H-5 £ "p, 

&xfa<>Mxmm l &mm&tLzmffimm&m&m& (a. Kurtzb, 

Development, 120, 2637 (1994)) <Dnm±&MJ&m<DmmMti& 
(neuroepithelial precursor cells) & ft ^ $ fl „ ^ <D ml m%®8& bFGF 
(basic fibroblast growth factor) b 9 5 = >-£r^ti»mN3 l&lhfgtgt&Xj&Mir 

zbmmms&b ^xtmmw&tiztK bFw%m^tcmmxntpm%k<Dft&m 
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£ftTV^ (S. Okabefe, Mech. Dev., 59, 89 (1996) )„ 

£16 0—18 ftCDyyh ©JH£H:j£«i-3 b , M bfc|{rlg«^^f|, t» 

mm\a±m±<Dm^t^m^^t£^^tii)m^tix^^ (o. Brustie^. 

Proc. Natl. Acad. Sci. USA, 94, 14809 (1997)) „ L^Lft^k, &MU$L 

tit* v ^^mmmmm^m^amm $ nx v * s 0 

^Uf^:#^Ot^^^B|ao^H^^*5V^T 1 b^K^^tlTV^6 (J. Dinsmore^ 
Cell Transplant. , 5, 131 (1996) ; T. Deacon h > Exp. Neurol. , 149, 28 
(1998) )„ 

mcDf&f&tstuc^^}) ^ufflvigmm&tstiz ttm^ztix^z (0. 

Brustlefe, Science, 285, 754 (1999)) 0 Z<D&UXfc, ±M.<DKW&J$M, 

iTSFnmm^m^xmm^nm±&.mmm(Dmmmm^b, s bKMitm 
Astzyv Tmm<Dmmmm*mmi,®mKm^x^z>o 

>\ WfcZ^l/, FGF2 (fibroblast growth factor 2), 7 5=^^tfit^6 
X 5 Bligjg*U ^/^>^>A^ c k^^i>'!7A^^rbTV^?feVv^V^^(D 
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^e?fc&JS^T*ij&iS:il];o5L v 5 &<D 1 ©*WteftaET?FGF2 fcEGF (epidermal 
growth factor) fc-£tf#ttT?lfcftiff* U BlJ3y7/l'xy b^ildtfc 
5 1 (£>$3«^FGF2 tPDGF-AA (platelet-derived growth 

factor-AA) &<gt*mMfrMtt Ug^Sriggtt Siit^y T ^^^)B&»tBJIS-> 

w<^^^i^TV^5 0 iO«):5tLT^Wtfc», A2B5 ~ 
£ (M.C. Raffk, Nature, 303, 390 (1983)), FGF2 :|3j;a*EGF3rg-£ftV^if& 

^tt^ffi (teratocarcinoma) J; «9 Ett^J5S t mWi&ft4k1fe%#-f Z>m 
ti&fobVX, m* (Dm'&MmmM (embryonal carcinoma cell: ECM) 
:££*VCV>5 (M.J. Evans; J. Embryol. Exp. Morph. , 28, 163 (1972) ) 0 

(E. G. Bernstine , Proc. Natl. Acad. Sci. USA, 70, 3899 (1973) ; S. B. 
Diwan and L. C. Steven , J. Natl. Cancer Inst. , 57, 937 (1976) ; D. 
Solter and B. B. Knowles, Proc. Natl. Acad. Sci. USA, 75, 5565 (1978); 
B.A. Hosier h , Mol. Cell. Biol., 9, 5623 (1989); S.C. Pruitt , 
Development, 120, 37 (1994)), 4 V If h n \^\^XWi^ ftiftttC^Mk-T £16 
^I?:f UTV^ii (G.R. Martin and M. J. Evans, Cell, 6, 467 (1975); 
G. R. Martin and M. J. Evans s Proc. Natl. Acad. Sci. USA, 72, 1441 
(1975); M.W. McBurney, J. Cell. Physiol., 89, 441 (1976)), |^{@#:~. 

<D®MKte\,^xm* ttmmfribtez&mmfti&i&ztiz ^ t a.j. 

Kleinsmith and G.B. Pierce, Cancer Res., 24, 797 (1964)), ffiM&Otf fC 
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&X^ZtWJmmz.ft*\^** , 7mfc% : f&ifctZ>Z.£. (B. MintzandK. 
Illmensee , Proc. Natl. Acad. Sci. USA, 72, 3538 (1975); V.E. 
Papaioannoub, Nature, 258, 70 (1975); M. J. Dewey fe, Proc. Natl. Acad. 
Sci. USA, 74, 5564 (1977)), «»r#^»4fc«^Ktt*Jli»iat!|cO«t»Kltt^ 

m^m**9*ftMir%mti*w<>m-bm&£tix^z>zb a a. Stewart 

and B. Mintz, Proc. Natl. Acad. Sci. USA, 78, 7634 (1981)) Ktt 

fa<DmHfoft:&m&'rZ>Z. t&^ZIn, (embryonic germ cell) fctt 

^3££*l,fc (Y. Matsuik, Cell, 70, 841 (1992); J.L. Resnicfe, Nature, 
359, 550 (1992)) 0 £©EG»W&tfU tkMZkm** 5t&*J& 
f LT$5 D (C. L. Stewart £> > Devel. Biol. , 161» 626 (1994) ; P. A. 
Laboskyb, Development, 120, 3197 (1994)), ±fSEtt#lM§ia*#'**5*& > 

T3»£*i/rv^ 0 1997 WilBute>J!lJ;o*rRi9L«M»T*ttC«)T % #3«tf> 
m&3fc<D? n — i/lSftTfcS^ K y — *Sf^ai$ttT£;* (I. Wilmutb, 
Nature, 385, 810 (1997)). B%mfa <D & % R ^ tc ? P - f V V ( J. B. 
Cibellib, Science, 280, 1256 (1998)), &J#, j&l*k Pfs 0P-£#ffl 

mvm&m^tc? v—^tis (a^bj; semm^ 44. 892 (1999)), 

^a — ^-t^ (a. Baguisib, Nature Biotechnology, 17, 456 (1999)), #P 
.£!fflli&CD^:ST;E^fc^ n — (T. Wakayamab, Nature, 394, 369 

(1998)) , t|(E>Jl<7)>i$JJJS3rJBV>fc^ n — ~y*r V* (T. Wakayamab, Nature 
Genetics, 22, 127 (1999)), tettffr&IISOS&JB V^fc * n - V? ? ^ (T. 
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Wakayama£> N Proc. Natl. Acad. Sci. USA, 96, 14984 (1999); W.M. Rideout 
Illb, Nature Genetics, 24, 109 (2000)) <DffnH#*£S;h,"Gi3 »K faMffc 

com*, m»i>itsknmKmA'tz ^t^m%m^<o^ n-ism#*ft&,-f& 

E*i U*C©»«|M([^«>JtS:MoWtt388»«f4*L-CV^5 (R.P. Lanzafc, 
Nature Medicine, 5, 975 (1999) ) 0 BmftMtil&^iikfPfrAl&S 

JHOgfefCiiSBrteJfci^tjtjBf^^-CV^S (P.D. Rathjenb, Reprod. Fertil. 
Dev., 10, 31 (1998) ) e 

Jifi44^A*e*>5 0 #5fc£<9, L-D0PA (L-^fc Ko^iX7x^V77=y) £: 
OA#fcj8VNT-e©2»^S^Jc«ISL, wearing offSft, S^dM^Tft 

tvci^o ftaa N *B-era^ 40 A©'<— ^yv^w&ajjfcK:. 
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immvtcmm, mmzztiib<Dmi&*mmirz>zb%n&ib-rz> 0 *mmn 

fiP*>, ^TO (l)~(7l) fcHi-«. 
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x^zmsfoxfoz, _hie (i) izmmvlrfeo 

(4) ^Ki**(Dtt^, #^M*fc(«^m»T'fe6, _h|a (3) 

(5) m&mmmm&mti&x*b%, ±m (4) ^ism^^o 

(6) wmmmifci>mT<D o>k < c ) *s£-o*(d) frhtez>m*t>mt£th 

Z>mm-V$>5^ _h|B (4) (c:|B«0^o 

(a) wm&mnk ; 

(b) ; 

(c> wmmvmm ■, 
(d) %?w&<Dmm 0 

(7) **&#3MtfS, ^^^^?r^?i.bTVN5#^»T?feS, _h|B (6)^ 

(8) SIT© (a), (b), (c) *5j;tJ? (d) frbt£Z>mfrb : m& 

ti%nmmmx$>z>^ ±m (6) ^wBUfeo^o 

(a) K^^#i|t#»; 

(b) 7t^3ijyf»tt#M; 

(c) yT^;Mmftm&nmmm 
(d> -to h=^«jtt#»isao 

o) r±?-/u=i y ^ftWimwmmmK isiet i &^LTv^;iif&#MB 

tifcXhZ, ±|B (8) {CiB*c©2ffe 0 



15 



I 



WO 01/88100 PCT/JP01/04080 



(10) WMOJttlS^ E*T©(ah (bK (c) *3£tf (d) 2&> 

_hfB (6) fc»*©^feo 

(a) #Mf © JfcflMbH-f-T? &> Sy-S'^y 3>* y * (Sonic hedgehog) 

^ 4 (Bone Morphogenetic Protein 4) H:K(SbHffl!H!:<fc**rS*BISlJl^'ffcrt _ 

(b) #^t ; <D^t>0ffi!|Ol£=K^<fi:Si"?> HNF-3/3 (Hepatocyte Nuclear 
Factor-30) &^LW5#^WJM©iM ; 

(c) #i|£1f ©JftW^fe HNF-3 j3 (Hepatocyte Nuclear Factor-30) {COV> 
•X? 2#@ t!15fiqSE*t-S^— Nkx2. 2 fc»»LTV^S#fcWIMI.©*W6 ; 

(d) Pax-7 l-c v ^ &#MWM0>tMfe. 

(11) AP-2 (Activator Protein 2) Sr*3RU-CV>*lBia 

-efcs, -bia (e) fcWw>:frife. 

(12) 4 (Bone Morphogenetic Protein 4) #£T-??i§*i~5 - 
t^r^i-rS, ±» (1)~(11) OV^tbd»l9Cfc|B(ft0^feo 

(13) y *y 9 y S>* v 9 (Sonic hedgehog) #&T"C*&*-t~5 - 
mt1-Z>, -LIE (1)~(12) <OV>i**LA»13fiKl1B<R©^rfe. 

(14) ^HEftR**** V *4 K#^-f «r^**v^lH-e*>*, JbIB 
(1)~(13) <Z>V>T*b/0> 1 ^tclB^O^o 

(15) «jfiL»**©^T*T»»*i"5XS^tfii:Sr#»fc*rSx -WR 

(1) ~ (14) © v vTtia* 1 

(16) * hv-^Mfa&*<D®*<D^T-zmmir%Zt*illrmk-rz, _L 

m (D~(i5) ©v^^usfciam^fe 

(17) * ^jwaa^T^ii^^^Srwm^i-s, ±ia U)~(i6) 

©vvf*u&» 1 «fc:lB*fc©:*rife. 
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_hlB (17) fclEtfc©**. 

d9) wme&thj&m*. sxt<d (a), (b) *3«tn« (c) 

t£tlZ&m-?foZ. JbiB (18) fcfB&^ifeo 
(a) ^L^JICiS^a ; 

(w mtmvm&tezztim; 

(20) ftM^ N ^ ^i/ C> 5-7/^0 ? y v'/K 7 K!) T^-f v- 

(21) #la^w^?ffiv^fen5*a«H$ofcfe©*0f3^ia^ w * n $^—^m 
(19) fciatto^jfeo 

(22) X hP- 7|Bft|dS % s^J-zfV K — ^FERM BP-7573 3 £n 
—^/^#:-CM^$ttS^ b Cf— ^»-efc5±IB (16)~(21) OVvftt^ 1 

(23) 7hn-7tt^JJlT© (a), (bK (cK (d) , (e) > (f) *3«fct* 
(g) ^b^Si^^MtlS^ bo-7tt-efeS, _h|B (16)~(22) <£>V>-f 

(a) JftJIMnf^mHNdfM ; 

(b) SIHM-v >> * & 3feST0$BJi& ; 

(c) £ ^ J&jfc * 3fcNIH/3T3 ffll j& ; 

(d) m-csf^h^ vxm&m&&0P9 mi& : 

(e) £ ^ ^ 5fcMC3T3-G2/PA6 » ; 
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(f) mmtmsfo&mox hx*~-*mm 

( g ) itmrm^&mm&&<Dxhv~-?mmo 

(24) Me^JW, £XT<D (a), (b) &£T$ (c) 2>>b ft5#*>6>»ftf*t 
S«-C*fc6, -LIB (1)~(23) ©l>THi&> 1 ^fcSBgS^jfe, 

(b) Vfmm<Dm*m®UTz> c 1 m io-c^$^rc^»E^Hi-5 - 

( c ) (a) (b) <DEtt^iNBjjao^^^±oat^^at^x^©# 

(25) #mj&\zL]s^;s(isWt&f6tol'ft^z.b&ftfcbirZ>, ±1B (D~ 

(24) ©Vvffri,^ 1 mZ.l£M<Dj3m o 

(26) i&tei&M ^ fc te^mm &&<Dmm \c&imm-r s » 

a*5%£Un?&5s ±12 (1)~(25) ©VvftL** 1 ^fclfBife^fe, 

(27) ^9t6«llc ^J^I^IjNflffao^'fbVl^^r^^^ V ±|B (1)~(26) 

(28) ±m (D~(27) ovv-ftv^ 1 mzmnk<vjf&x*m^z>, Ktfe##mia 

(29) Ktt^J^^^Em^J^^^^K^**o^iJiS^^t:^-r?)> * 

(30) A=3#»K3tffiSr^-r 5. -LIB (29) fcfBfc^B^o 

(31) Aa»^!)ytJ)5, ±13 (30) ^IB^OH^o 

(32) -WTfrfSm^f- 4 (Bone Morphogenetic Protein 4) ilrfM^tUT-t 



18 



WO 01/88100 PCT/JP01/04080 



(34) * hn-^aWJ&tf^ ±|2 (18)~(23) (D^-fftfa 1 3Sl<:f2^tf>* 
^*M&"T?ifc5* ±12 (33) fcfBfSO#teH&#Jo 

(35) * hn-^|BJfift*©HWA3#|»»«SBSr^rf5, ±13 (33) * 

fef* (34) izmmnftimmm* 

(36) ±|B (35) \Zffi®<D#ikffimmo 

(37) Ett#tt^b^ElW^J:Mifi^©ttl^^^^ 

±^tr^-tfl#%o 

(38) ^Fo^WS, ±|B (18)~(23) <D^~ffrfr 1 Jgfclf2gc£>;* h o 
— ^»T'fcS> ±IB (37) {C|B^^#±tf^^tf^ 0 

(39) Aa^l^ijytfcS, ±|B (37) ^fcf* (38) lvlfEfc<D}#^± 

(40) ±|2 (37)~(39) W^Ttlfr 1 «{-fi2«<Dirf#±^^^^^btr 

(4D * ho— v^^^i^ l,t m^zztzwrnt-rz^ m^mm 

(42) 7ho-Y|WS^ ±|2 (18)~(23) W^-fftfa 1 ^{clf2i£<£>* ho 

— ^tt-efcs, ±|2 (4i) tiaiom 

(43) ±|2 (41) ^fcte (42) {Cggmo^ife^J: «91&#£*l;5 n J05<|4ij$#« 
^fe^JK^m^J; WJE^*^©^iia^^^*i-S^tt^#i-5^ ho- 

(44) W ^ y vFERM BP-7573 ^^>^-f £ ^ y ^ n — ^/Hftfo, 

(45) ±12 (43) tita-z (44) \zmMwftfc&m^z z t&fftwt-rz, & 
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(46) ±se (45) \zm,M<ojjmz£*)Mmstiz>, ±ib (43) (44) 

(47) ±ib (46) izmm(D^m^t^mmmm<Dtc^<Dmm 0 

(48) h &mikmm#> £ xmmm & xnDMM&Mmm-r s m 

(49) J*^mtxbv-^MJfo&&(om*b%fa&£&%JMb, 

_hfS (48) ^fam^^feo 

(50) ^ fp- ±|B (18)~(23) f^V^H^ 1 3S{£|B<fe<Z>* bo 
— ^fflJ&-e&5. _hfB (48) *fcf* (49) {CfB^cD^-Sso 

(51) ^-?y^-efo5. Jtia (49) ^ib^^o 

(52) _hSB (1)~(27) ©l>r*ba> 1 «^|B^^^MV^§i^(Cj;oT 

(53) ±iB (52) ^|Bi4^^K^ia*^^JK^*5fe^7WJBa^, fc^JSr 

(54) ift#j&|#S N ^4 j, 5-37/l^n <> y >-/k T K y 

IE (53) {CfB^O^o 

(55) _fc|B (53) £fcte (54) ^lBife^^^fflV^T#f>tL^»o 

(56) ti^f^T^i^tWI^TT, _kfB (1)~(27) ©V* 
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(57) &mwwfc&Tte£-tf&&%imn&ft&T-?, _lib (DM27) <o^ 
m&&mm* bftmmmmt. tcn^-mm^ ^rnrnt. -^(o^\mm.^im.-r s 

(58) mkmvttTiszTmmkmft&tf&T'r?, ±m (52) mmm^m 
. (59) *«*«#feT^j:tw^*4fejr*#&T-c, ±15 (52) frmmvm 

(61) ^ hP-v|tt^\ _h|B (18)~(23) Wlvffta* 1 ^{-IB«?0^ hn 

v^Bsa^fcs. ±je (60) iz.mm<Dumo ' . 

(62) H^Aa^afKJUplBSr^rf-B, ±|B (60) fctB*©EI!&. 

(63) An^W^yt'fc^ ±|B (62) (C|B^C»E^ 0 

(64) JiflB (43) £fcf± (44) fcHMftCDtftfr&^tpglg,, 

(65) _h|B (46) fciam^^^tP^ e 

(66) ±m (52) (55) tClBttOjUBiaSr^tPBilfe, 

(67) ftmm&&<Ditofa(Dwmz.&'3<m&(D&m, 

&<Dft#><ommV3bZ. -LIB <60)~(66) <D^-ftifr 1 .^IB^EgHo 
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(69) ttmnmi&<Dmmz.&'3<m&&, w/vfr-n, ^^^b^ 

IB (68) (£fB«S<D^m<> 

(70) _hlB (43) (44) l^:|B«^o^^:#:*ffiv^^^:i*«H»ti-«, ± 

ib (46) Kmmpmmvftm^mmmmo 

(7D _hia «3) $fcra (44) \z.iBte<o$ift&m^zz.k&mkb-r&. ± 
ib (46) \zmm<Dftm<D&&fimm&mo 

(l) j^ffilb#> 

ir=¥, IJvK k h«Ssont?L»**s*>H r 6)*b«. 

(2) 

turn (a) mm&m<o®mm&tt+&zb\z.£<>xmftvitm%Witom 
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IstcmmtMM. te£T$ (c) (a) foZWH (b) ©KtM©M#:±©I 

(3) ftmmmM&£zPw-mm&&<Dmm 
jfe5R«ejia*fett^3RjjiBijis^«iJ»-f s r. ^ s 0 

(a) #ig^IB]& 
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(i) nmmm 

TKwt!)^ tP^y, rtf^yy, 7 r^ii, ^/w^^a* 

mm, -fen h-isftmmbmmm, //KTKw-y ^mmwmmm. tkv 

U -fern h=v^Ibtt#igm-e«h y 7b7/y tKn^7-^*S 
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^ -f *f- k 44 <d # m & $ m m t itii, su m & % % u m * * v 

(Corticotropin (ACTH) ) , a a -y , 0 - V h n bf ^ (Lipotropin) , a 9 — 

(MSH), a-^VHW7^V (Endorphin), jj-^^HW^ 
^ >\ y-3i^ K/P^ ^y, ^ yxy^r7ry V (Met-Enkephalin) , n 

4 is 1/ ^. l/fr? t !)> (Leu-Enkephalin) , a - ^ ^" ^ ^ F ;V "7 ^ ^ 
(Neoendorphin) , /3 ^ \?/V7 j >\ ^ / ^ (Dynorphin A) , 

^V^^-f (Dynorphin B), n^^7^^ (Leumorphin) , 
is 1/ (Vasopressin) , ^ ^. — vy j i/l/ (Neurophysin) , Jr**/ Y*s^ 
(Oxytocin) , ^ 3. — \n 7 j is 1/ I (Neurophysin I) , ir 7" * V 7. P 
(Substance P) , cr^^^A (Neurokinin A) , # M ^ 7° ^ K K 

(Neuropeptide K) , #^^7*^ K- y (Neuropeptide- y ) , ^a-P^VB 
(Neurokinin B) , # ^ ^< v' ^ (Bombesin) , 0 % h ]} 1/ #c W 7° ^ K 
(Gastrin-releasing peptide), -fe^Tx^V (Secretin), *f !)V (Motilin), 
^A-^^iX (Glucagon), ^ V 7 ^ f 7*-f y f ^ T t /V^ T'f K 
(Vasoactive intestinal peptide), J&^JjvWE- >-^fct}H-?- (Growth hormone- 
releasing factor) , ^ X;* V y (Insulin) , 4 ^ X }) ^ migMffi 
(Insulin-like growth factors), y~7f^?fy (Somatostain) , h ]} 

> (Gastrin), sl/iX^h^X (Cholecystokinin) , #^^^^KY 
(Neuropeptide Y) , V ^7"^ K (Pancreatic polypeptide) , ^7°^ K 

YY (Peptide YY) , giJ^&fCflJ^^^^fcHB-? (Corticotropin-releasing 
factor), jjfrx/y^is (Calcitonin), # A>*/ Y = ^at^7^MaS^7 p ^ K 
(Calcitonin gene-related peptide), T l^^^T' 1/^1/ (Angiotensin), 7^ 
(Bradykinin) , ^^^^/^V^m*:/^ V (Thyrotropin- 
releasing hormone), — a.— (Neurotensin), #7=-^ (Galanin), 

Hffc^J&JiVl^^tiitfvV^;/ (Luteinizing hormone-releasing hormone) 
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islet 1 (0. Karlsson Nature, 344, 879, 

1990) fc&\fbtlZ> 0 
(ii) 

#^M£f*> WBffliM (neuron), T^hnlMb (astrocyte) *5j;TJ* 
^-ij =f^>- KTaih^T h (oligodendrocyte) Kl^Mbb 5 5il;fr3r^U ^og 
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X. 5 (Mol. Cell. Neuro Science, 8, 389 (1997) ; Science, 283, 534 
(1999) )„ 

-5 (R. Mckay, Science, 276, 66 (1997) ) e Ufc*SoT^^^^fetfr*eSfe6 

(iii) #MW*5J;I^#S^« 

*#»&©|0»J35&K:*5V''TW\ J^M^H (primitive ectoderm) JPKJSC 
^ (primitive streak) #3£*l#|£8t& (neural induction) iWM^tLSo 

i"**>*>*^JESH^6>aiS:b-C#jg*e (neural tube) h ft *) „ ^jfrtf^tfS 
XJft«IK:R&AUT#fe« (neural tube) &5Bfife1-S 0 &mSLk&8UMBmb 
<Dffl<n&ftK&W1rZft&m&&\-ZM?<<D^ (neural crest) Srfl&jfc 

(brain vesicle) SrJgfifcU *T?*||j!:^b UTV>< „ #j&S^ 
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WfcHT-T? fc5y-?^y V s * V V (Sonic hedgehog. £1T TshhJ £ WW) 
=?* 4 (Bone Morphogenetic Protein 4 % TBMP4J ^B&i") fcKJfc UWfflllfc 

(DMh MM CO j&ffi. fc&fii" S — # — HNF-3 J3 (Hepatocyte Nuclear Factor-3 

0, rHNF-3/3j tm-r) ^Mttv^ttifniow, ftm^vm 

Ha^b HNF-3 0 t^oV^ 2 Nkx2.2 £3S!3LL-tV^:TO 

fTO8l<£>#IBJ5^ *SJ:tf Pax-7 ?rBmbTV>§#^f ; WiB!lCOm>b, ^^O*" 

(Activator Protein 2. UT TAP-2J fcWW) fcJSmbTV^aW&fc 

^fcBS:b5#$M4CDH^-T?&5 (C. Chiang Nature, 383, 407 (1996); M. 
Bitgood b> Curr. Biol., 6, 298 (1996) ) B 

bmp4 y?mm<omim<»j&j&, ^m^mm^m^^^mim^t^x 
^ts, mmanvmmmmzm^irz&m'&vm^xtbz q.m. Graff e>. 

Cell, 79, 169 (1994); A. Suzuki h . Proc. Natl. Acad. Sci. USA, 91, 
10255 (1994) )„ 

HNF-3 0 It, £^<DJFF, W> i7^^/WNy^|,T?MU^5ii: 
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TV^S (C. Vaisse Diabetes, 46, 1364 (1997); M. Levinson-Dushnik 
Mol. Cell. Biol., 17, 3817 (1997) ) 0 

Nkx2.2 e % is^ii@^*5v>T, ftMmoMMKmmtVx^zm^X'&zy) ^ 

(M. Priced. Neuron, 8, 241 (1992) ) 0 

Pax-7 it, ftmWK#\,^X : WWUizmmVT%mV (B. Jostes Mech. 
Dev., 33, 27 (1990)) N m®#ft#£ft<Z>£flt *«#»*©^(00Ji!M::*5 
V^TMS^^fdSrS^H^-^feS (A. Mansouri b s Development, 122, 831 
(1996) ) 0 

ap-2 it, M&8.5 B^fe 12.5 0©v^^E-e, nmmMB&kZtife&Xr? 

w*Lfe*lllfi©^b^*l<BK:»5lft«««rfi5H^-tf*>« (H. Schorle b> 
Nature, 381, 235 (1996) N J. Zhang Nature, 381, 238 (1996) ) c 
Mtem%LVsgMffiM\z.m J *-fZ AP2 ^<^^Bg^^br«Pax-3 £ twist 

(b> mjkzkmm 

&Jt«U ^Batfcft3#Ei-<5±&iftl«©*A (epidemis) £ x *JJ£|£ {C 

(dermis) *>fe*fifc**tT*5 5 , -^AjNBJft^tt, =gc&£«/?fc 

bft<9, ^^fe^C|$Ii>oTlil (stratum basale) % £lRJl (stratum 
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spinosumK Hftfcif (stratum granulosumh &$MM (stratum lucidumK ftM 
M (stratum corneum) frfcfcS. *A«lliatt:, tt©iii^7f^7^7 

(R.G. Oshimab, Dev. Bio., 99, 447 (1983)) „ trjf-l' 19 f2fl&JEfcl*3tt 5 
JLMy&<E>-v— # — £ LTjBV^ftS (P.C. Stasiak & E.B. Lane, Nucleic 
Acids Res., 15, 10058 (1987)) 0 fr?^ 5 £ 14 tt^t&tf>SJ&Ji 5 
-h^^fflJfe^N' — # — £ LT/BVNbtbS (E. Fuchs & H. Green, Cell, 19, 

1033 (i980)) o nfctpvm&.mmfttry^S'V-'C htm, ^bf-#v^7 

5 ^ 14 O^aS^UU^fc^^ 1 10 ^^±#1"^ (E. 
Fuchs & H. Green, Cell, 19, 1033 (1980); C. Baguttife, Dev. Biol., 179, 
184 (1996) )„ 

(4) m&m&^<DBtmto!&<owm 
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mVtm (single cell) TJ&aiSrBIJ&U «LTj§f ttfc5 0 

HUfittft^ bTte, b < te!fc+~§§fcB«/cm 2 1?*> 0 , J; <9 b < tt 30 
~300$BJ}g/cro 2 -?&3 o 

v^«f*jL^e>«p«6*i^v^«, y vg^«£a**fcfc$g?i£ C£*t, rpBsj 

Aofc^JDLfCii^^^m^ (M^Lf^ lmM EDTA38&X$ 0.25% b D ^> 
SrilripPBS) 37 «c-ej»:H-^iHj % #£b<{* 5~20 #IW##1-5 0 j&* 

«i£<0 2 T?H»Lfc#*fc«MU Jt'L^ftf^ (0»Jx.tf. 200Xg 

-e 5 #M) £fr&v\ ffiSi4#»iJiaSrStJ«*ifi»clBI»-f-5 - £ J: 9 > *M& 
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>^y ^* • T • 7^7MJ-> v = aT/W Methods in Enzymology, volume 
225, Guide to Techniques in Mouse Development, Academic Press (1993); 

Sc*S*>rf6>*tSo *^ MillLfflWftli-S-^^WflB-e. 0»J£tf, Dulbecco MEM 
jgifeiC 15~20%<DKNOCK0UT™ SR (GIBC0BRL*±$iK 2mM^/V^ ^ V, 100 ^M MEM 
Non-Essential Amino Acids*g$u 50U/ml^^ is V >\ 50U/ml* WfY^J 
100 /iM bcr^/— /K *5<fctF l,000U/ml LIF^P&fcJgi&Sf 

jbv\ *9r\wmmmmh vx^m^-ot^^m^mm-r^^t^x^ 

•5 OLD. Goldsboroughk, Focus, 20, 8 (1998) ) D 

zmmjrmt tttt, m^zmmtMM<Dftfcmmm^izi&m*mx*ibtitz 

3TCXm%, 0* b< tt 5%©-fiMfc&*«r5S*CbfcCQ 8 ^ V^cx^-^-fcT 
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£ b < fct 15%£Uu i 19 # £ b < « 40%£U: S $ * L < & 80%£Ui£ 

w-mmmmt. frteKmm&m<Dmffo*mfc^mm^mm^z\a^ bmp4 
%±m<Dx.m*^-& mmmzmu-rz zttm* bv\ 

-rzia*. bmp4 ^*^v^ii^v>r_b^ox@^v>, 

~8 0, «£ «9#f3= b< « 4—6 0#K shh ^ BMP4 &^tr*M&;I^T^i::ltii& 

(5) xFn^tt#ftTl?©^i 
^0#ftTT'Ktt#tt^Jttt £ £ t bV\ 



33 



WO 01/88100 PCT/JP01/04080 

mmmttmfflftmjfom . 0* v < n io 3 ~i at u a v u < « io 2 ~io m 1 

foifbtlZo ~74^Z— <D%Mk b-Tfi, 0£U<f* O.Ol-fC+jum, <fc 9 £F 
^b<« 0.02~12jum^*LV\ roi^^^^-ilt^ 
tt, ^ V^WV*;Vf^ — T Vir- b (%£%LM*im) , NuncTCM ViJ— b 
(Nunc%h^) % CO-CULTURE^ <^?>T ?--*fc*K -fe^/l^ir^ ^ 
— b (77^a V&jK) > 9 ^ -V >v<<— (Neuro Probe Inc. f±$l) 

3££7>5-Ct3o b* — ^Ul^o^h^y ^ f^9— 

£r^j£<£> 2 -Cp^b/c^tt (0iJ;tfc£> Glasgow mt&mz 10%OKN0CK0UT™ SR 
(GIBCOBRLfcfO ^ 2mM^/V* % >\ SOU/ml'*— V V V, 50U/ml^ b b^ 
100 /zM MEM Non-Essential Amino Acids?g$? N lmMfcWtf i/^*5 £tf 100 

m m 2-p< zf h 9 j —fr&ma Litmw ^MM V > 4 Lfc 

x bn — ^3HBISds«f#$ti/TV>S#*l« Will »IM*177^3) fc> 
ifcH — f^UBBS/cm 2 , #£L<tt 100 tt/cm 2 <DMfa&MXffin^ 5~20 0 
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BB, £f£ u< it 7~io 0 m 37°c-eifc%. gp* L < is 5%<t> -^{fc^ b 

£ 2 -e^igLfcJt* Glasgow MEMlgifefc 10% O KNOCKOUT™ SR 

(GIBCOBRLftJg) N 2rM-y;\sf%^, SOU/ml^—iX y V, 50U/ml;* hl^ W-f 
f>\ 100 n M MEM Non-Essential Amino Acidslg?^ lmMfcVUfiX^, 100 juM 
2-p< /Kfr:/ h^#S £tf 0. l~100ng/ml, 0S= b < 1— 50ng/mlcO^ 

<£>BMP4 «r»Lfci#±l&) iOSIigU #3&£> 4 -CH^Lfc* h 
$tVTV>5it#§§ (09*1*. »i##ffi^^^=«) gfe+~i&:W*ffl]&/cm\ 
0* L< « 100 *fflj|$/cm 2 ©WSl?i«L, 5~20 0 W % L< {3 7~10 
are 37 , CT?#%, #*L<tt 5%©-^b^Sr3i^bfcC0 2 ^V^^-<-^ 

J&^i - 3 JgJifc * {C0P9 #fflfl& (T. Nakano h , Science, 272, 722 (1996)) , 
NIH/3T3« (J.L. Jainchillfe, J. Virol., 4, 549 (1969)). ^fc{*MC3T3- 

G2/PA6 mte<D%m±s&&mM i^tcmm^m^^ ^tx\ mmtmmfrbw-mm 
bxhn ~*mm t &#&&itir&ftt> ?> ^op9 nih/3T3 

MC3T3-G2/PA6 m fl& (H. Kodama , J. Cell. Physiol., U2, 89 
(1982)), ST0#BJ3£ (G. Martin, Proc. Natl. Acad. Sci. USA, 78, 7634 
(1981); M.J. Evans fc, Nature, 292, 154 (1981)), 

(^-tfa. Mr^f • if • -7^7 ♦ aw^-f ]) . t • b y 
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(6) 4 >m*m^te^mm 

(£fc^jyg2j&, j^b^A (1992)), lO-^lO^mol/lO^S^ffl^^ 

(7) * mmmmm<DMt&mm&) \mm z n^mm 
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Xtfo^kftX%Z> 0 



(8) mm 

mmm-7 9x=*. t^v-^, ^byf^e/a, Wilfs'^a> av^r 

b* b!J ^^/K 7^7 ^^-7° i — K fWiffi'f t^-^7-{ V 

— b> stfy-L-y s?va— b, '7^P^^3-h, 7 5=-V3-bs 
n^^y k ^y n^p^^^n— b x vmj^^-n, i/y=i 

^a— b^JjS*^ fettS. 7°7-T^yT (FalconftjgSD * if© J: 5 It A 

<onffi&w<>i:5izft!mi-?>zkt>X'%z> 0 
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&$&i&i&t VX\Z, BMEitJfe (Proc. Soc. Exp. Biol. Med., 89, 362 
(1965)), BGJbJgtfl (Exp. Cell Res., 25, 41 (1961)), CMRL 1066 Jgife (N.Y. 
Academy of Sciences, 5, 303 (1957)), Glasgow MEMigife (Virology, 16, 
147 (1962)) , Improved MEM Zinc Optioni^ife (J. National Cancer Inst. , 
49, 1705 (1972)), IMDMigifi (In Vitro, 9, 6 (1970)). Medium 199 igifi 
(Proc. Soc. Exp. Biol. Med., 73, 1 (1950)), Eagle J4EMJ#i& (Science, 
130, 432 (1959)), Alpha MEMJgifc (Nature New Biology, 230, 310 (1971)), 
Dulbecco mit^m (Virology, 8, 396 (1959)), /^igife (Exp. Cell Res., 
29, 515 (1963); Proc. Natl. Acad. Sci. USA, 53, 288 (1965)), RPMI 1640 
i£M (J. A. M. A., 199, 519 (1967)) % Fischer stgM (Methods in Med. 
Res., 10 (1964)), McCoy' sigiffi (Proc. Soc. Exp. Biol. Med., 100, 115 
(1959)), $4 !J7A^Ef* (Exp. Cell Res., 69, 106 (1971); Exp. Cell 
Res., 89, 139 (1974)), S3 J: tf^Jftfe Sl^BS©^^ 

— • *v:=..3.T/K Methods in Enzymology, volume 225, Guide to Techniques 
in Mouse Development, Academic Press (1993); ES#fflB&&ffl^fc^M^ ft * 
<DftM^Kmi&(Offl&m<OlZ#><Z>&l&> Mftft, M2 J#jfc, M16 j&tfU Whitten 

£btc, cm^^aitifel-, uT^s^Ms^Mutcig- 
mt Lxm^zzk&x-zZo *<DM t #fmtL>Xs ^©knockout™ sR%m 

^Ufc&jfcflfifciflJ (M.D. Goldsboroughfe, Focus, 20, 8 (1998)), 4 V 

h^^xy^v ^^muu^timikm^M wx.&. cho-s-sfm h 



38 



WO 01/88100 PCT/JP01/04080 



(GIBCOBRL^tiSt) , Hybridoma-SFM (GIBC0BRL*±§iD , eRDF Dry Powdered Media 
(GIBCOBRL |fc m ) , UltraCULTURE™ (BioWhittaker *± M )) > UltraDOMA™ 
(BioWhittaker *± $g) , UltraCHO™ (BioWhittaker *fc U ) x UltraMDCK™ 
(BioWhittaker *±§SO) , ITPSGJt* (S. Hosoi £> , Cytotechnology, 5, S17 
(1991)), ITSFni#±& (A. Rizzino and C. Growley, Proc. Natl. Acad. Sci. 
USA, 77, 457 (1980)), mN3 i&t& (S. Okabeb, Mech. Dev., 59, 89 (1996) 

%fik±t&&&M\*1t*&1& (G.R. Martin, Proc. Natl. Acad. Sci. USA, 78, 
7634 (1981)), Wi&<D 4 K%tffc<D* h n— ^JlWja©JWJbJ»**&tP»ift, ftife 
co 5 fclfflfc©;* ho- ^JWJte^a&i-SH-TF^tfiftift^ W&v> 8 "C#btvfc 
^i«^Sr^tPi#fi6, BMP4 Sr^tj^tfil, ifcfcteiS® &ig±l& (0i|;itf, CD-CHO 
(GIBC0BRL%fc$l) , PFHM-II (GIBCOBRL ) , UltraDOMA-PF™ (BioWhittaker^ 

3. &&#l|Ij|g<&f1s$L& 

±iei.(2) x^tc (a), (b) ( c ) <Dmmtnm<Dftmm&M f i£&) 

(2) #:»CD^^^*brcK^^^(D^ 

^li»^»©#:^<D^^^bjE^^|§^^M^bfelP«, Wilmutb 
(Nature, 385, 810 (1997)), Cibelli fe (Science, 280, 1256 (1998)), 
IBfe (9&Jt#HMMt, 44. 892 (1999)), Baguisib (Nature Biotechnology, 
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17, 456 (1999)), Wakayamak (Nature, 394, 369 (1998); Nature Genetics, 
22, 127 (1999); Proc. Natl. Acad. Sci. USA, 96, 14984 (1999)) , 
RideoutHI^ (Nature Genetics, 24, 109 (2000)) £ o Xifo&ZtltcJ? 

m&m^x, M£tt&T<D&5\cvmrzz.b&X'%z>o 

SkT&jjm&i® h fix v % 3 o 

m%mmirz>m(Dmm$:i%mi'X^z>i%m*, 5~3o°/ 0> m^v<& io%<d 

fF^v^ikM^tpW (#I;tfc£> M2@i) ^e>3~io 0, ^t<fi5B 
Nk o~i%, 0^U<{* 0.5%^#^vfl&iMik^^tf^«^ii6«x.T^ 
«-r5^^T*3Wia«»3^Jh»l«ll8 (G0W%L<«G1 $) K^g"*- 3 - £ 

fcj#Hfe;i-5£fcasT*#5 0 ^©^«fe^ itfLSiW, Wility^ * 

wm^titm^jmm^nti^m^xm^m^^^Btvxitmik 

(Djrm&tobtlX^Za »JftW»l**Klt»l«« (GO 38t>b<fSGl ») 
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^ . mj/yTy ^ • T • <77$9 b V — • ^a7/v; V • * — ^fy"r-f 1/ 

^mmmm&fcttz) oyvA»^&m$tu 3Mjiufc<?v^3t^& 
mvinf—yy b^? *-*m&&mmz.mAu mttmte*k#~?y b-< 
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mftmte+VfS&fefctt&Mrt-ttWibVXtes Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989) (JBJTx ^V^fa9-->P^V^l2)|gj k B&-T) -^Current 
Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (WT> 

r# Vis Y • 7°n h=t — ;vX • 4 V • 1/^3.^— • /^^p-^— J ^ifc-f - ) 

y —-^Z/lfZ/XTJ* (Genome Systems^tJSD ^Universal GenomeWalker™ Kits 
(CLONTECH&tD ft Jf^fflV^ K «fc 9 , 4Ilftit^<£>y / A*^*^ 

a ^m. v N-rtt t? % m v > -5 r t & -e t ^ o 

2 )&) ^PCRfe (PCR Protocols, Academic Press (1990)) W&Jf 

k&v^t , mmm&fr btt-mmito)Bte £Tffi\-mm& ^mm^it 
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m 15 (5) X*&btlZ>^4 7}) K— v FERM BP-7573 tn—r/\> 

(b) SIHM-^^^^5!$<DSTOjNBJ3a (G. Martin, Proc. Natl. Acad. Sci. USA, 
78, 7634 (1981); M. J. Evans Nature, 292, 154 (1981), 

(c) ^#*B&i£fJ33l5<S>NIH/3T3 fflUg (J. L. Jainchillk, J. Virol. , 4, 549 
(1969) h 

(d) M-CSF^tR-^t>^^^^^5(5(O0P9 $Bjfe (T. Nakanok, Science, 272, 
722 (1996)), 

(e) $ xm^M&SKD MC3T3-G2/PA6 M Jjfi (H. Kodama h , J. Cell. 
Physiol., 112, 89 (1982)), 

(f) mfo&fr4bm&^LT\,^zzb*mw£nx^zmm$%®fo ^~\?=>. 

Wf^y^ • if • -^^x ♦ & • r • ^tf? h y — ♦ ~^=.^.tm t>* 

(g) hn-^iejj&-.^M^bTV>5^^/5S^$ti,Tv^#^ra 
£$##IJ& (Science, 284, 143 (1999)) b * 

±.m<D*X*%, L < te_t|B (c), (d), (e) ©^bP-vWfc^ 
J: D U< (e) ©x h a— ^jBBjat?*>5. 

^JSM15 (5) -C#£>tt£/M':/ij v FERM BP-7573 '&M&t S * o 
— ^tfl:frT»IR»$n5^ b n— = r$B]|&}3, 3CiSfc (Monoclonal Antibodies: 
Principles and Applications, Wiley-Liss, Inc., 1995; lM*$6|£8!l3fejfe, 

i3E m^m®z, 1987) mmmn&m^Mtemm^ m*.mmft&m^ 
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• T • 7^:7 hy^—'^^jxT/V; Methods in Enzymology, volume 225, 
Guide to Techniques in Mouse Development, Academic Press (1993) ; ES^ffl 

mfo%mm~rz>±#><D%m*%^%zkh-?z, witz, Duibecco mem^ 

(GIBC0BRL|fc®i) \Z. 10% O ? ^B^SkfU (GIBCOBRLflJg) % 2mM^/V-^ 5: V N 
SOU/ml^-^y ^ $o£T$ 50U/ml* h V? h*^-t *s^*lBX-tdfe)&%m^X^ 

0. 02%EDTA§t^-3k 0.05~0.25%<D h !) zfu>h 3 9 f") — -£<£r£if 
PBS) -em^LTHUIXb, _LfB 2 TfibiH5*»!>!0»« Ktt»5ttl 
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mm) \mn&, mm w%.&. o~i%, &&v<n o. i%f7^yen- 
mm&m£*>'7/te>hftmz&X'mvitmifo%, l-ioo/ig/mi, 0*l< 

tt 10 ju g/ml©«ft©^>f VVC&^tfWlTCSfcl^iig. 0£ U< tt 2-3 if£ 

WJg^U PBS^£Sc|El&i£U a^5&?B^#* 0.02%EDTA«r£2^ 
0.05-0. 25% <D h V ^ , ^X^fc5V^fiT^^■^— ^^tfPBS) T?$Hb brUMX 
U -LIB 2 (09x.«s EttMJia^^^K^«*3J; 

tm<omm<D io%-<d i~io fg % 0^l<« Mg<Dms-cfflv^i£-e^ it 

o&ffi, m^mis (1982), mmmm<o&m m-m, m^mm (iqssk m 
i^i^fit (Ihi), (1996) ^^iB^o^^^fflv> > fflwrz 

hytM\ztLT*m^fcmR&%, 200—5,000 ? h\ &&v< « 500-1,000 9 k^x 
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misftmmzm^ftmimm o.o2%edta&^. o.o5~o.25%<*>h 
&&^<teoA%^y^y^*~hvftm$mmm imwrnvmi urn 

(1987-1999) . Basic Techniques for Transmission Electron Microscopy, 
Acad. Press (1986). «^^m^^^ - b ^~ TA*, ^WM-fe^^- 

(1993) mzmm<nj?m*m\<\ istsrims, jy^i-te. ^-r* 
uv^—T'mm, mm%wmmmi£, ^^/vr/vft kuji, ^97^ 

T'^bfcJNBlia^, 4 C CT\ 0.1-50%. $f^b<« 1-10%. i^tt<{4 3 

^ u< « 5 #ra~i b#^ n j; u< » 30 ^giu PBs-e^cm^-rs 

c £ m J; o TUSt § ^ ^ ^s-e# 5„ 
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— • 4 $r a N Monoclonal Antibodies: principles and practice, 
Third Edition, Acad. Press (1993) (£1T> ^;^a-f;V. /yf 
W t W&"t") , Antibody Engineering, A Practical Approach, IRL Press 
at Oxford University Press (1996) (£1T, ^T^^-M'f ^ • xy^TP 

i^^^-MU cDNA^-r^^y-^r#iSli-So ^m^^-^ ^ 

(DCHOMtifc (T.T. Puckk, J. Exp. Med., 108, 945 (1985)), a^^^nx 
^mitWWt^^<Dm)C¥im^ (C.R. Gaushb, Proc. Soc. Exp. Biol. Med., 
122 , 931 (1966)); D. S. Misfeldt b , Proc. Natl. Acad. Sci. USA, 73, 
1212 (1976)), 9 V hmm&Mffi, 3Y1 (S. Sandineyerfe, Cancer Res., 41, 
830 (1981)), 77!J*5 K V if/l-»jiift^(DC0S» (Y. Gluzman; Cell, 23, 
175 (1981)) ft&tfbtlZo Ztlbfe±mJfc(D*~e-b. SV40 
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y — . •^=»7vv; ES»n&Srffiv^as^^^©ft«i), sihm^!>^*5|5<dsto 

(G. Martin, Proc. Natl. Acad. Sci. USA, 78, 7634 (1981); M. J. 
Evansb, Nature, 292, 154 (1981)), <fc t> L < tt*^ 5fe<£>N I 
H/3T3 fflMft (J. L. Jainchillk, J. Virol., 4, 549 (1969)), IS-CSFX^^ 
*M&M&%:<D0P9 $BJjS (T. Nakanofe, Science, 272, 722 (1996)), vr)^ 
^^Sfe5feOMC3T3-G2/PA6 (H. Kodamab, J. Cell. Physiol., 112, 89 

(1982)) i;&ST?*S. 

cDNA^^^^ y-^M-rs^^ L-cf±, s ^lamufc^^sfctf 

^^bTV^frl^Ji&^inRNASrffilV t^F^^^ayfe (Proc. Natl. Acad. 
Sci. USA, 85, 5783 (1988)) Srfrfto "Cf^fil bfccDNA^-f :/9 P — £rfflV> 5 
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MK, xfD-7«ft*(Dam (#J£i:£, ^;<Vis) 

(l) #fct§*§£r>J 

*$&W<Dft4\mmft\k Lttt, JikBcdx hn— hn^H 

jiaft5i5<z)H^^^i^^ vx^-rzhwtbti^ \,^ti<Dmmx>h£\<\ 
*^&mmtpx*mm vx'&t>titcmm±m%htf <s ^ t &x% s 0 
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(2) ^tp^J Sr-g-tflSm 

wmmm, nmt&mm, mm&m^&m, ft&mm, &m&ubm, mm 

So 
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Mm, Mx.it, mwt-r h y v a. b v %wt~r h y $^ mt* v 

m, mm. mm. mmmm^, %m, ^k*#> ^at, v-^m^m 
mm, ^fis-fis, t ;v*?iswt~r y v v j*m<DMmm, 
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<Dnm&£x$n l M.*m*mM j £-r, &<>mm®fcft*nMtm*bvx$rm& 
^xhrnnrnxmnmit hxm^vtc^^mM-r^ zthx%z> 0 

£f^-r5££^-e#3 0 «?r^Jl^U-CffiV\ ^Jffl^bTffiVNfc^J3S 
C^ltf|J:|:#< &£*LT*5«9 (N. Itoh£> N Cell, 66, 233 (1991)), #<(£> 
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(i) y ^ p -"rjvffltoim 
mvtcmfammft o. oi-iomgaw* li\ 

(Complete Freund' s Adjuvant) Scfcfciu yfcBMfcT/l'^ = 17 A<7VK 
^^H^S^-f*, 1 0gOg!^©f l~2 iHW*5£fc: 3~10 lU^f 5o 

•fzz-t *&m&m®mm (.mm&mmfem -(elisaso : (1976 

^ ) Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory 

(1988) Q)*t\ r7y^T^x.7-7JK7M)--v^ a r/vj tm-t), 

x) mxmm-fZo 

Jones (Djjfe (D. H. Jones and A. L. Matus % Biochim. Biophys. Acta. , 356 , 

276 (1974)) &m^xmm-tz>zb&x%, zo)Mmmj&&z^— h^tc^u 
— h%m^^xmm&3&mfe%ftft5zbtfx%z> 0 

&m~ZZb&X%Z> 0 
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(2) / ^ p — -tsptfcworm 

(a) ^#at&m<«®i 

«£r* bfe-v >7 ^ & fete ^ $/ h &iffi#:S£m<D#TOK t VXm~t% 0 

ufc^ 3~7 0 @ ^ mmzmm-rzo 

1, 200rpmT? 5 #f!uil>i>#llt LfcfL ±«^j|t5, 

#fe;ft,fcifc®!B#omfflJ&£ b y ^-lft7y^^!>Aift ( P H7.65) x i 

(b) -B-HH^Ji&op^ 

(BALB/cftSfc) #MJ»M#cP3-X63Ag8-Ul 
(KT, r P3-U1 J t$&~f-) (Curr. Topics. Microbiol. Immunol., 81, 1 
(1978)) N Europ. J. Immunol., 6, 511 (1976)), SP2/0-Agl4 (SP-2) (Nature, 
276, 269 (1978)), P3-X63-Ag8653 (653) (J. Immunol., 123, 1548 (1979) K 
P3-X63-Ag8(X63) (Nature, 256, 495 (1975)) ^SrfllV^ £ t&X% 5 C -tb 
kO#BUfetfcte. 8-Tif^T^^jffi (RPMI-1640 tgiti^^/V* 5 V (1. 5mM), 
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2-^^'7 B hai^7— ;V (SXlO^Mh ^xy^^>V (10Mg/ml) SSil*^ 

J§&JEi&l*# (fcs) (csL*±Bk 10%) ZMtttcmm (£*T, rJEftigMi £v^) 

(c) ^-f^y K-^r<D^j|g 

pbs ( v ^m~i- h v tyj* i. 83 g> v !)^o. 2i g , 7. 65 g . 

7k 1 y^/K pH7. 2) -e<fc < SfcJ£U £t#^£;itt : #®JMlfe 

=5~10 : 1 Kt£% X 5 *i#U 1, 200rpmt? 5 Mm't^m bfc#, ±?f &*TC 

So 

"Cs 10 8 #Cft:jS£#Hfl£&fc Y) ^ y ^ =i — /W1000 (PEG-IOOO) 2 g% 

MEM 2ml^,J;t^^^9 : -/^/l'/jN=ar>xK (DMSO) 0. 7ml&21'^Lfc$«& 0. 2~lml 
» U 1~2 ^ff^CMEMitite l~2ml^r#:[H]»i-So 

900rpmT? 5 frmm>bftMm. ±t^T5„ #e>H7fcM®^^«^, 

dE^iffiiCfc/Jf^r-y-^^^ (10' 4 M), (1.5X10- E M) *$£tfT 5: y :/ 

^y >- (4xio- 7 M) &ua%.itmw loomi^mm-r^o 
&mmm* 96 ^ig^^'v— hc ioo,x i/^-fo^u 5%co 2 -r 
37°c-e 7~i4 0 mmmirZo 
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m&ygm&mnMcfttomk lt> uT<ojjm%btfzz. t&x%z> 0 
(d> ^&btizmmmfc&m-mftkvxBij&z^ £bKfis=M#k\^x* 

(d) ^/^n ~^£rCft:©il§g 

/M^y^I (2, 6, 10, 14-Th7^f^y^r*> (Pristane) 
O.&ri&JBMSrti^u 2 iailMairf-<5) Lfc 8~10 a^©^#;**fctt*— K 
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Jfe5X10 6 ~20X10 6 $^/Ee£J^rtK^^5 o 10~21 B^tv^^y K— v 

iiao^^^tt^^ey ^n-^^^ tt, m^mrnm 15 (5) -o 

# h tl 3 :/ V K—^ FERM BP-7573 5 ^ y ^ 0 — -^w^ft^S & if 
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f ±«i LTtt, 77-^ SB®, HE\ ft^fttift, SAjNHJ®, ttfeffllJ& 

Ttt, f t^7yH^7 = ^y- f I) 7;^PHttv'!> Ajfe (Methods in 
Enzymology, 154, 3 (1987)), SM4^VT^fife^T=>^^ • — • ^ 

nn*;VA (AGPC)$£ (Analytical Biochemistry, 162, 156 (1987), HgfclS 
^ 9 (1937 (1991)) teZ&btfbtbZ, l£fc, ^RNA^e>poly(A) + RNAi:bT 
mRNA^^i-^^jfet 4~y=f (dT) ISflit/Vo- ^ Agj (^ 

^ra^— • ^ p—^;y^Sf| 2 Jig) ^tfSfctf fettSo * bt£. Fast Track mRNA 
Isolation Kit (Invitrogen $fc IS* ) , Quick Prep mRNA Purification Kit 
(Pharmaciatt^) t£i£(D*-y h Sr/HV^ £ t K X BmRNASMWRi"* £ 

So 

H^Lfc* bn- ^|PiJ^mRNA^fecDNA7-r^7 P -SrfiSR-f- Strife l/rte. 

Superscript Plasmid System for cDNA Synthesis and Plasmid Cloning 
(Life Technologies**:®*), ZAP-cDNA Synthesis Kit (STRATAGENE^fcfjSD %M 
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Recombinant Phage Antibody System (PharmaciaftiS) ^r^l^-S <H 1 1?, 

M^^^^iLm P BTrp2, pBTacl, P BTac2 (l^ftb^^- JJ 

V^f — ^^^-T ^|±^) N pKK233-2 (Pharmacia %t M ) , pSE280, pSE380 N 
PSE420 (Invitrogen*±$i) % pAX, pMEX (MOBITEC}±$!D % pGEMEX-1 (Promegaft 
M ) , pQE-8 (QIAGEN ft M ) . pKYPIO ( # PR Bg 58-110600) , pKYP200 
(Agricultural Biological Chemistry, 48, 669 (1984)) > pLSAl (Agric. 
Biol. Chem. , 53, 277 (1989)) , pGELl (Proc. Natl. Acad. Sci. USA, 82, 
4306 (1985)), pBluescript II SK(-) (Stratagene ft ) N pTrs30 
(Escherichia coli JM109/pTrS30 (FERM BP-5407) <£ *) M % ) „ pTrs32 
(Escherichia coli JM109/pTrS32 (FERM BP-5408) <fc *) M M ) > pGHA2 
(Escherichia coli IGHA2 (FERM B-400) «fc9SS5gL #HflB§ 60-221091) s pGKA2 
( Escherichia coli IGKA2 (FERM BP-6798) £ 9 US SSL #W0S 60-221091), 
pTerm2 (US4686191, US4939094, US5160735) % pSupex, pUBHO, pTP5, pC194, 
pEG400 (J. Bacteriol. , 172, 2392 (1990)) , pGEX (Amer sham Pharmacia 
Biotechft§!D> pETv-^^A (Novagenft®!) ^foif5ii^5 0 
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p^e— * — 5 5, SfcP^Sr 2 o j£?U :7*n^-* — 
(P trp X2) > tac^P^-—^— . lacT7 7°P^E— s let I^P ^e— ^ — CD £ 5 

y # y — A fe^BB^iJ & 5 W ^- ^/V^f y (Shine-Dalgarno) @B?U £ l» 
KVi©IW%a^*ffi« (09*.f* 6-18 fc«fU^7^$ KM 

fittiU^ ais^y fcTJPL ir^TJS, ^A^JPL 7Hf/^ 

•^y^AM. =» y^^y s^n^yy ^ a -K^ 

Escherichia coli XLl-Blue, Escherichia 
coli XL2-Blue „ Escherichia coli DH1 % Escherichia coli MC1000 „ 
Escherichia coli KY3276 „ Escherichia coli W1485 x Escherichia coli 
JM109 ^ Escherichia coli HB101 N Escherichia coli No. 49 „ Escherichia 
coli W3110 „ Escherichia coli NY49 % Serratia ficaria , Serratia 
font i cola % Serratia liquefaciens Serratia marcescens .. Bacillus 
subtilis_ N Bacillus amyloliquefacines s Brevibacterium immariophilum 
AT(X14068 % Brevibacterium saccharolvticum ATCC14066 „ Brevibacterium 
flavum ATCC14067 N Brevibacterium lactofermentum ATCC13869 „ 
Corynebacterium glutamicum ATCC13032 > Corynebacterium acetoacidophilum 
ATCC13870 > Microbacterium ammoniaphilum ATCC15354 % Pseudomonas sp. D- 

oiio mzibif z> £ t as-et 5 0 

(Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)) % ynb/y^bi* (¥fM 
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Bg 63-248394) N t. fc Gene, 17, 107 (1982) ^ Molecular & General 
Genetics, 168, 111 (1979) l<imi$l<Ds5l&m*&>\fZ> £ t 5„ 
M$r«^HHiaij: LT/Bv^^-g-fctt, M^^^-ttt, Witf, 

YEP13 (ATCC37115), YEp24 (ATCC37051), YCp50 (ATCC37419) &&3btfZ>Z.k 
-7u*-# — ±\sXYZ s iifttf § t ©tfctiliv^f^t)© 

PH05 ^o*-^- PGK^n^r— % GAP^ct^e— , ADH^n^e— 
^ gal 1 :/n^r— , gal 10 :/n^~^— N fc-b^a s'^lSfT'n 
^e— , MFai r/o^e— , cup l :/n^— ^Sr&tf 5£ 2:^"e#-5 0 - 

u>m, *>'=LV~*S.±xmmiZ.m'$-Z>n&VO. Saccharomyces 
cerevisiae „ Schizosaccharomvces pombe , Kluyveromyces lactis , 
Trichosporon pullulans . Schwanniomvces alluvius ^^rfet-f «5 C t &X*% S 0 

-ftlfcJBV^S^ M&tf, il/na#^3Vft (Methods. * 

Enzymol. , .194, 182 (1990)), ^^^u^y^h^ (Proc. Natl. Acad. Sci. 
USA, 84 (1929 (1978)), S^Uf (J. Bacteriology, 153, 163 

(1983)), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978) !B«(D;fr&c#3r& 

pcDNAI, pCDM8 C7?-=x5/tUj); pAGE107 (#^ 3-22979; Cytotechnology, 
3, 133, (1990)), pAS3-3 (#M¥ 2-227075), pCDM8 (Nature, 329, 840, 
(1987)), EBV Vector (Invitrogen*±$S! ) , pRc/CMV2 (Invitrogen *fc M ) , 
pRc/RSV (Invitrogen t±M) , pZeoSV Vector (Invitrogen*±$g) , pcDNAI/Arap 
(Invitrogenii^) , pDisplayp (InvitrogenttBD , REP4 (InvitrogentfcJSD , 
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pcDNA3. 1 Vector (Invitrogen $fc M ) % pXTl (Invitrogen $fc M ) pSG5 
(Invitrogen*±$SD N pBK-CMV (Stratagenetfcgl) > pBK-RSV (Stratagene^fc^l) , 
PAGE103 (J. Biochemistry, 101. 1307 (1987) h pAGE210 ^SrJMfS b &X 

S^t^^t, 09*.ti> f--f h^^P^-f/V^ (CMV) ©IE (immediate 
early) it^O^Ei^— * — „ SV40 O^Jffl:/*^— , 

yN v ^w- % ^ p ig. _ # — ^ ^ V ^ X & J: V \ 
W^BISirUT^. t b©^fl&T*fcS^/W^ (Namalwa) mm, IM'O&I 
6 COSM. ^-^-f ^-X • /Ni.^^-(D»-efc?>CHO*|flJ^, HBT5637 
(#PBBg 63-299) m*MZ>-ktfX°i*Z> a 

(Cytotechnology, 3, 133 (1990)), V Z^BU V (WM¥- 2-227075), 
Vtf7^?i/3^W; (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)) ^Sr 

-f 1/ ♦ ^l/^a^ 1 - • i?*— s Baculovirus Expression Vectors, A 

Laboratory Manual, W. H. Freeman and Company, New York (1992) „ 
Bio/Technology, 6, 47 (1988) ^KlfBtfe^ftfc^fete: £ o"t, ^V^^^Sr 
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^^fe^^:^8V^T«v^6>^^S3te : ?■3^A^^ fc - ^bxrt, MJttf. pVLl392, 
pVL1393, pBlueBacIII (t telnvitorogentijtt) 3 £ t 5 0 

s^a-uVJ JV^b LTH 0B*.tf % ^^IsAM^i-^^^^-efc 
57!) h^777 • # JJ ^A--^ • 3*^ 1^7— ♦ 7Ki;^Knf>-^ ♦ £-f/W* 
(Autographa californica nuclear polyhedrosis virus) 

S&*fflJ9&£ Ltd, Spodoptera f rugiperda (D B M Iffl AS T? fe 5 Sf 9 > Sf21 
(Baculovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and 
Company, New York (1992)) , Trichoplusiani (D gfl jfe J9& Tf 5 High 5 
(Invi trogenlfcM) «jSSrfflV>5it^T?t«o 

A*fe mmsf 2-227075), JJjtf^a^S/aJ^tfe (Proc. Natl. Acad. Sci. USA, 
84, 7413 (1987)) «r&»f § £ £ 5 0 

5r^^tiJ:<, M£fc£> # y ^9 J7*-*1JV ^ fr-OW* (CaMV) © 35S^"n 

tfVvftbfc/Hl^i i^tt, Mx.tf, T^P^f^A ( Agrobacterium) 
(te&MB 59-140885, #HBg 60-70080, W094/00977) , ^ bOTtfW- 
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al^m (#WBS 60-251887), ^f^f^/^^ (M&^ffi) £fflV^;fr8; (0 
##fFfg 2606856 -5§\ 0^#fT0 2517813 -i") ^fcfctf 5 ^ t 5„ 

& N ^©m^^^-fb^x fefe^, P^^^ gl^^X, 3 

J#*ia&H: 15~40«C*S«J;<, i#^i#M^ Mft 16 B#^~7 SWt'fcS. 

^<Dpwt 3.o~9.o \z.vmtz> 0 pH<Dmm%, mmztcte#m<DWts ta>#v 
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»^M<lr«££ UT#fen*:^«fteifefrSr«f*i-5«%i: tttt, — #8^;I 
^£;J1 £ frit 3 RPMI1640 igifi (The Journal of the American Medical 
Association, 199, 519 (1967)), Eagle <D MEM i§ ife (Science, 122, 501 
(1952)), ^rt^ y a gfc&MEMJ&ift (Virology, 8, 396 (1959)), 199 &j& 
(Proceeding of the Society for the Biological Medicine, .73, 1 (1950)) 

iI3?pH6~8, 30-40^, 5%C0 2 #^T^O^#T-ei~7 0ffi=fT5o 

SIMMS *r1&££ LT#fettfc^Mtem#:^it§|-rs^«6i: bTtt, — J&fcfc 
4£Jl£*LT^-5TNM-FHi#i[& (Pharmingen*±M) , Sf-900 II SFM^iffi (Life 
Technologies*;^) , ExCell400„ ExCell405 (Vv-ftl/^ JRH Biosciences*:^) , 
Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)) ^&JB 

mmi-i, iI3tpH6~7, 25~30t:^##T-e, l~5B|fufT5o 
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bTfi, -mz&m&tix^z&yTyv • t^k • (ms) mm, 
<4 y (white) mm, ■£tc\$z.frbmmK$— f--r h*4~i/m, m 

%mmizmnvx-b£\<\ 

m$mfo*. m%<D%mjfmm<oxmmirz>zbfc£<Q, ^cdna^-kl 
(1987) m^^hfix^^mm^wi^s r^^^x-r-^ 

xy^7!) Int. Immunol., 10, 275 (1998). Exp. Hematol. , 25, 

972 (1997) ^^fetlTV^^n — 1M b ^ — ^ — &fflVNfc;£$fe N £fc{* 

Immunol., 141, 2797 (1988) ^fc3*-< feft-C^S^-^Ssfc M 3 CI t # 
Mol. Cell. Biol., 8, 2837 (1988) ^fclB^Cii^^^ T — 9 — . 7 
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m w*-tt, ioo~iooo w) fabtezmmK^-jufti-fu nmt-r^mn 

tetfefc&#fc$#fea&Xfcil>fcv , >«3g (#lx.J2> 10~100 S) <&cDNAa>bft5 

%.\ty-^lf*- (Sanger) hfDitftti^fc (Proc. Natl. Acad. Sci. USA, 74, 
5463 (1977) ) & -5 V > (3ABIPRISM377DNA — * rc (PE Biosystems*±®l) 

LXits IP^**OCHOM (T.T. Puckfe, J. Exp. 

Med., 108, 945 (1985)), T 7 V * % K U A- W 0 * % (D COS ^EB IS (Y. 
Gluzman, Cell, 23, 175 (1981) K ^HBt^WIi^^MDCKJNflia 
(C. R. Gaush b x Proc. Soc. Exp. Biol. Med. , 122, 931 (1966) ; D. S. 
Misfeldtfe, Proc. Natl. Acad. Sci. USA, 73, 1212 (1976)), 7 y YWMW 



67 



WO 01/88100 PCT/JP01/04080 



$BJj& 3Y1 (S. Sandineyer£> % Cancer Res. , 41, 830 (1981)) 1$MbflZ> 0 
bfcdSoT, a^fl&^UT, CHO&BR MDCKlfflJ&s 3Y1 £<90*L<fi 
SV40 %k(Dmm>^* 9~*m^1Z3m* D-^y^S^C0Stt$rIV^C 

mffimzmm^ m&mmm, wb^^py^t 

iZXZtfcmfe. ^f/VT^yx^l/ (DEAE)-fe7rt3 — DIAION HPA-75 
Sepharose FF (Pharmacia*^) # <£> U i? I/ & m V ^ tc Vk-i ^o^h^ 
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tttm ^mzi)ii*LZ>^b&-e% &-b(DT* fonts m<d£ 5 

~<7~w:ra; "{g^^fEw^: si^^7B"^7 wwbw; 

(Proc. Natl. Acad. Sci. USA, 92, 6733 (1995); Nucleic Acids Res., 18, 
3587 (1990); Nucleic Acids Res. , 23, 3816 (1995)) %&lfZ>Z.b&T*%Z> 0 
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^oftimmom&it. tat^m^m^mMir^ zl t xnft ?z.t s 0 

%&}temk<DmfeljW:b Utlt McfcmaZ. van InzenM$M£|£$Bfl&^b 
^b«l»Ufc#iS«^fflV^TSl^I«{4^a!l^Ufc^J^$ > ^f (Biochim. 
Biophys. Acta., 1312, 21 (1996) )„ 

(2) »£-^rl-6i§|g 

ftmm&5k<DmM<DmmKm'3<mmtisXte, 6. (2) 
n^-mmm^m^mmu zti&m%}f&&frzz. tizzy mmx>$z> 0 
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iy$? = 7Dy^, Int. Immunol., 10, 275 (1998), Exp. Hematol. , 25, 
972 (1997) ^{Jl^^ttTV^^n-^ h* — * — fcJBV»fc2rik ^-y^ 
D-t;W7VW>fX, T«f^ •xyi?=7!)^ J. Immunol., 
141, 2797 (1988) ^to^fctLTV^/^ V^fe, (0HJ8O, 
(1996) ^lC|B^^)^3J»^(D^^^^IJffiL/t»^pjfe^&}f 

ztibffimm&&mzm^zB*mm*%5M<Dmm<z> 100 &<d i~i 
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<D 1.(3) {C|BmO^^±(7)a^S•^^^Ufcffi5^4^)fe^fflV^Si^-eJfefla 

s&iso i. (2) \zmm<Dfcmm<Dm&m®mistcm&&Mti&*m^x& 
jsmctm^o ^<D£?t£mA<7Mn. z<DMJ&&&&®&m&t 

®mftte^ffim*mm-fztc#>Kmmxbz> 0 
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%&!%<Dm®&fo*&m-f ZJjfet b"C{*, Nature Neuroscience, 2, 1137 
(3) ^L#:^V>T^Sr^^^tlii-^^ x ^i^^ft^g 

elisa^ ftmmmm&mmtf&if tt>n 
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(4) muz^frtzmm 

m^imm^- ^m^^-r -^mrnxmrn^K^ \^x ^ %mm$r 

<5o 

«^&&<£«<^*{^K#!B<i: LTli Mft<o 6. (2) te:ie«£>#« 

s&iBo e. (2) \z.imv)mmgm\<Di&m, &*im, ist-zm, &mmnm& 

NCAM, (B) f-^^V^s (0 *X^Ktt^ZffiftXm&Vtc&%%*Vtc 

m 2 esiwj}&eb5 t m?mm t <D&i&m<ommm ^ n ~- ^ncam 

0 3 nitt, es»eb5 t?k6 mmt<D&j%mom%:mm^tc=* 

m 4 es«eb5 me mmk<D&i%m<z>B&mnvt£= t v--e> t t , x 
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|5|ft, BMP4 &$Sfcto-CES*WfeEB5 £PA6 jfiBlfei: W^Ufca 

^--o4 , 'e^ (a) KCAMnn-tzm.^ (b) *x<?:/\clfrrz&c#> (c) E# 
b*^»>-KM-tZ>$Zft33£Tf (G) try^ 14 fc^5ft#£/^T!fe&Lfc 
^> *5£TM>4 ^bPT*ESJSBiia^PA6 »liai©#J««©3Bf*amLfc3n=— 
(D^T?, (D) UCAMiCM-tZfoft, (E) Vi^l" 6Jtl#, (F) E^K^U 

Vfc^StrftzMsJ;!* (H, I) 14 fc^S&tt&ffl^Tife&Lfcil* 

m 6 ®« N pa6 m^es»eb5 7 -f vx&&n vftm& 

yj/V*- £ Lfc3§-& (PA6), *3j;t*PA6 jfcffl 

1S^X1'ES»EB5 W f fylWtlWirffyJTt; fcfcJSl Lfc " 
# 7 Htt, es«eb5 £pag Mi:o*^*(^M*tUiaufc^m^o 

Nurrl, Ptx3 fe<tt^3PDH(D^^S^RT-PCR^(CT^?^f bfc^^:^^ Ufcgl-Cfo 
So B©^l>^gi$P©JHBlia (HfU Embryo £^|BK PA6 %mt 12 0W 

*it«L£:ESi»EB5 (HI^K ES+PA6 £^13) *5i^itbr 12 0 fflgftg ~ 
bfcES«EB5 (0*, ES^^IB) Sr^iLT, RT-PCR£frV^X;*f *m 
^llct^f UfcJtgtflfc** bfc 0 

H 8 Elte, ES|fflJ^EB5 £PA6 mS&k £0*^0^m^.bfc^b»^m^ 
YbJWaH"* - t T% lC^*^Lfc^*HPLCfelCT«WU^:*&**^U 

H 9 ? ^/M3i;#KM1306 £PA6 #UJ!ft£ ©^J&tt£r, t^y- ^ 
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k^Z? ? 7 gc^fcyy MgM^e/^O— ^/V£t#:KM2070 Srffil^ 
H 10 late, ^/ * n-^/ktfCft: KM1307 £ PA6 Mfo t <£>S:j&i£«N -fe/Wy- 
fc(Dmte&X*y-7? : 7Xfc— : &Lt£7 IgM ^/ * -J-AW* KM2070 £ 

-To 

f$ 11 Bf*> * *VHfc# KM1310 t PA6 SHM&£ ©RJ&ttS:, -fc/Wy— 

f(Ko«3arjro^^'9 r ^*p- : Uttfc? yT" Tgff ? p"— -j-^ffiW ' m<>70~& 

saw zmm-tz ft #><dm&<dmm 

Ett&#fflJ§&-efc&ES$B/&EB5 (H. Niwa h . Nature Genet., 24. 372, 

(2000); ^m^m^u^mmm^mm fmt&tt&vM-zztut) t 

X h 7iBJJ&-efc5MC3T3-G2/PA6 (H. Kodamafe, J. Cell Physiol., 

112, 89 (1982), UT. TPA6 ftB&j *fctt^?*l&Jfcl0ft#*l^ 

ESJNBJ5SEB5 ^^^-fb^^^J^'^^-— (0ct3 7°U^— ^ — ; E. Pikarsky 
Mol. Cell. Biol., 14, 1026 (1994)) TfcS^Mtt&fi^Blastooidine- 
R^^S^-f-S J; ? lC3fr£^A£*b"C*3 t) > Blastocidine20/ig/mlSr^PLT 
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#38Kt?/BV^ES*fflI&EB5 te, l*^^4'> Blastocidine20/zg/ml?r^Pbfci 

ES&BJ9&EB5 f* N Dulbecco MEM*gifif£ 10%<£>4 1 J!£iEJktff (Fetal Bovine Serum, 
ES Cell-Qualified ; 7 A <T y 9 V $ >\'$&&#M) > 2xMJf;V ? * V, 
IOOjuM MEM Non-Essential Amino Acids^^ 50U/ml^=iXlJ >\ 50U/ml^ h 
U7h^4 100 juM 2-^^^7° b^^y— *5J;U? 1,000 U/ml LIF 

(ESGRO Murine LIF; 7 ^ y ? * V =^1/ * ^W^ttM) *rflD*.fc*GF:H&&/B 

PA6 jNBJ&ttx 10%«?JEjfa.fl| (GIBCO-BRL^) &<£tt <*-MEM*gife£ffll\ 
2 (H. Kodamak, J. Cell Physiol., 112, 89 (1982)) t^ot^ 

MEFflHJ&Wu Dulbecco NEM#*fifC 10%£>^JMjfiL?f (Fetal Bovine Serum, 
ES Cell-Qualified; ^ y ? & V zc> A'Vk&&tiM) , 2tM?;V# * ^ N 
BOU/ml^^y V33«ttJ? 50U/ml* h W"7° h^-f ^^«rJPi*:J(F«lMV\ 

"r 4 is? • if • ^17;* • rc^^y ^- . 7 . h y — . -r^^T/v 

ttWa^JB £ L/cES» x PA6 « £ fc «MEF*fflJfe £ Sr*i#^-T5 - t Tf, 

i-Wit LfcES«EB5 <z>f8tJU2. TOi; 5 fcfTofco 
JSifi&ifeSrfrVN 30%ay7/i/xy h4mc£-?ES«EB5 §rtim$ii:fCo 
iffi£|&£\ PBS(-) Sf/BV^T 2 [Hjgfe^bfc^, ImM EDTA*5j;t>* 0. 25% hV^^ 
^^^tfPBS(-) ^Px. 37°CT 20 ^BW«Lfc. mmm&. Glasgow MEMfg 
10%KNOCKOUT SR (GIBCOBRL^fci^) % 2mM^/V* 5 >\ 100 ju M MEM Non- 
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Essential Amino Acids?&$u lmMtVUf^^ 50U/ml^~^ V >\ 50U/ml^ h 

r^jfiL^iftj (c^ufco SlStSr> 4t, 20ox g -e 5 ftm&fo 

£ bTES&BJ©EB5 Sf^bfCo 

PBS(-) -e 2 IHt5fe^^. _L3££>$#JfcfiHt 

1&EB5 & 10~100 ^WcTT^MaKTlWL; 4 WW.~G S~@V "7 1 S'ltWiP " 
-Y^dr^-*— KIT 8 PTO^Ufcio ayhn- /Vfc LTi£9^V:a- 

fcfd^^^«^i-±iB<^Es«^^^m@ vmmmm \^tc 0 

n-T^W (ChemiconfrlSk ^T> T^NCAM^J £ #S^#J&^ 
— # — -t?fe5^7^III/3^^-^y l/\ctt-t-Z>tft& (BabcoftiSk £TF. rfet 

{C^|~rS^L#: (Pharmingen*±iSL £*T^ m**^foftl t^i~) £ffiV\ 
Using Antibodies, Cold Spring Harbor Laboratory Press (1999) l£fBife<£> 

±1Bfc|HHRcMfrifeT, PA6»^ES»EB5 & £ 10 BIRUfcJ&fcLfco 

m\ZttlTZ>$Lft (Chemicon|±i^), a P Vf^tttt#«©-?"-*--t*«)5VAchTj!: 
^tS^fr (ChemincottSSD % GABA^tttt#jfe©^ , -* k -'e*>*GADH:^Stn: 
fle (ChemiconttlK), tP b^y«»l^^-tl)5to 
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i-£#L#: (Dia SorinfchJ© £>5VM3:.//VT KVfU #--e&5 K 

~*%>$*mt#£K*trzm# (protos Biotech*±sD &m^x&&&& 

^fiatWiffl 3cmfj'v'a C/?*^y*aL FALCONE) Srffi 
V\ 1) PA6 m%&*7j—¥—Mmb tTWllfcfy^, 2) MEF«$r:7^ 
^-ttaTlULfcfs'^, 3) f9fy = ^Mt^tOf 
©•fcJVetlK:, 200 {0©ES#fflJ^EB5 §r!S«U&#b/M&&%iafc^bfc 0 

01 HttPA6«lj|&i:©*J(F*©*S* % tiimbfc=in~-£ (A) ^NCAMjaflc. 
(B) ttf a ^yy^ (C) tft^^^^flCT?|fefeb*:3te*Sr^bfco 0 2 
EU*MEF&ljB& i ttJSI bfc =t a £^NCAM£ft#-C*fe& VtcW 

JUr&^bfco H 3 |HtePA6 mfat(D^m<Dl&mBmVtc.=iti—~-%?-xiz/Z/ 

±t&<D l) v 2), 3) 0^tl^tt©*#-Xf*ift5|^tTo*i9*y^aSr 160 &-5o 
fflE U Vtc±X ©hp ^-OSfefeaSS 4r««**C*«i"S £ t K X o -c 

1) OPA6 #WJI&«r7^-^— JNBJS^ bTMbfc*i§*mT*«ES«EB5 
&&<D=iV-—<D 90% (n=160) fifg 1 UlA^i" J; 5 »CNCAM!SlttH4T?*)o*:„ 

^tifeoao^-ett^a^y ystft m i ®b), U^^UW- m i 

IHC) t%lfefeBM4T*>ofc 0 2) <3DMEFM^^^H*e«^T#jfe 
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^^-W^bfc (89%) (|3i)„ PA6 3»fifcBSjNBl6lBB5 i 

^iw^^n =— « 5 0#^btnmu 10 Bfret: o -^t-3ib#: 0 

—jj — T'fc 5 VAchT|5§tt<£> 3 P si— « 5%, GABAfflBM4*l«<0^~ £GAD 
fclM*© a u ~ — 15%, -fe n Vs^fcrttt© = "o — — « 4%^fco>c 0 

ft*3 % ESJNeHSfcUT^W* 129 ^?*&5letf>CCE$BJ§& (M. R. Kuehnb. 
Nature, 326, 295 (1987); ESftH&SrfflV^c^^ ?*£>f£§!D SrfflV^#«f 

mMM l fciB&©&JfiLifcJ&*&te:, 0. 5nmol/ltf>BMP4 (R&D*±$0 bfc*g 
JfiSrflsRbfc, ^bfcBMP4 ^q&jk^M£#i»J 1 *Cfflv^«iiL««N6© 
^DJJlffiV\ HJfe^lJ 1 ^fB«bfc^^#o-CESMEB5 iPA6 ttJ&£>#r& 

*J»*Srffofco tt*«r»5BA. B, C, D, E, Fi^bfc 

•ate, bmp4 mtom&Lffimi&&m^x 8 siw*g#bfc^K io%^B&jajfn.» 

(GIBCOBRLtt^) Sr^tf Glasgow MEM*fciffiK:>£tfeU £bfc3 BIW&*bfc. i& 
4UWiaSr4%>' , «9 7*^AT/v^*t K«MR«rJlPitT 30#|!Q@5tU ftJtafcftfll 
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m^r— tr 7 14 K1$-fZ>mk (Biomediali^i) £ffiV^ fflft 

fc^i:Jti^bT^5|UG x H\ Il^bfc 

ftttftl 1 tC^ o fc N BMP4 t^i^ffiVVcf^, ES&lflSfil n 

--«toAMfet^» (f£ 5 (HA), ^*^V8M£1&HH4 (f& 5 HB) T'fc 

o/c„ ^-JUc^fU E# K^-y yBtt©3P^-iJ/>i (i8%) -efeofc (H 5 

H0 o BMP4 ^PMil?t^^^fc^-C}*ESmft5l5(D3n^^^ 

NCAIttftttBte (»5 0D), 0fcM^ffi#flM§i (^5iE) -Cfcofca*, E# K 
^!)«(D3B^i|i^ (9 8 o/ 0 ) {±j3^bfc (Sg 5 0F). tr^fls 14 
Utti^ 5" ~BMP4 *^^^CTv^fcMSTtfimU^^> *f (H~5"H 

g) # % bmp4 ^n^jk^ifi^vNfc^#-e« 34%e>M&-vmm>vit m 5 SI 

H) Q BMP4 SS*o*ljfiL»*tfi4rfflv>T 8 HIBMfatbfcflK lO%4 i ^i«jfiLtt«r^-tp 

Glasgow MEM^^^VNT^b^ 3 0 W*g#bfc 14 
macs— ©Jgfl? (47%) feann— ©^-rXt>*^^j:i|}APUfc (fg5EII)o 

fc*3, ESttja^UTftatet* 129 3fS^*;*fc*©CCE»lj|& (M.R. Kuehnfe, 
Nature, 326, 295 (1987); ESM&ffi V^fc&&-r ? X ©ffMR) £^fc**& 

H»J3 

PA6», MEFlffllS. ST0«, NIH/3T3 «HJ& 0P9 fmfc, CHOBm. MDCKJlW, 
3Y1 »&3V^C0S« (UTs r#fl|«j £P*.&) £ES$«B5 <D&j& 

STO*|BJattEvans6>iSa5g^L•rv^«^ife (M. J. Evans fe N Nature, 292, 154 
(1981)) fcmoXm&VtCc NIH/3T3 ^JMjainchill ka*iB^LTl^3;fr8s 
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(J.L. Jainchillk, J. Virol., 4, 549 (1969)) jCflgoTJ^bfco QP9 *MS 
»#IPfe«S|B«lbTV'»S*tt! (T. Nakanobx Science, 272, 722 (1996)) \ZL 
m-iXigmistio CH0Jii^riPuckb^|B^b , rv^-5^^fe (T.T. Puckb> J. Exp. 
Med., 108, 945 (1985)) Klfl&oTJfrllLfc. MDCK«teMisfeldt k^fBic b 
tl/^^fe (D.S. Misfeldtb, Proc. Natl. Acad. Sci. USA, 73, 1212 
(1976)) W£oTig*bfc 0 3Y1 ^J&teSandineyerbaSfE^bTl>5:#*fc (S. 
Sandineyerb. Cancer Res. , 41, 830 (1981)) CftotJgilfe. C0S»« 
GluzmantfSfB^b-CV^^Ife (Cell, 23, 175 (1981)) l^oT^Ubfc, 

l fcfBi&<Z>#$feK:^oT, ±3£<^&m»£ES*IBJl&EB5 fc£ 8 Bf» 

fc 0 %:<Dm$k. PA6 0P9 JSBjia, NIH/3T3 »te> ^tb-^tu 95%, 45% N 

o/c D 

atSrfrftofc. 

fc«-»»ijiB«r, pbs(-) t? 2 ®$a^m> 4%^7 7t/vAr;vft KgsfcSrflp*. 

4^-e 30 ^^«-r5i^T'@^bfc„ @£bfcM£PBS(-) ^-ClgClHjgfc 

*M"5 £ £ iHPttllllJ&SrMil bfc 0 

WMbfc:#«»^7^-^-»^b•tfflv^ N Hifefll 1 te«B*fc©:£$fetett 
oTES»EB5 fc©##*t«rfTfcofc. ^9*/VA7/W7*k K-e@5tbfc« 
SrJflV*fc*i£\ PA6&BS&, 0P9*MB % NIH/3T3JNBJB, UEFttM&x ST0&BJ® £ <£>*Jg 
*^ES*ffli&©#fe|i|BII&^©^^JIS*K:«*$tbfcd^ 3Y1 *fflj§&, C0S», 
MDCK« % CH0»tO*^*-C«m^^tuft^ofc„ Z<D^bfrb, 
^bn-vUljat^*), PA6jNM&, 0P9», NIH/3T3 MEFlBfl^ ST0&B 
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H^LT'ba^i-Si k&#fr^tc 0 *fc, MEF«, STOHlJlT'lis ^9*^ 

HMJ 4 

ZtcM^ &1\J&7 4)V$-~ £r;frL TESTIS hn—egBJ3g^(D*^5rff 

#?L&^-f ^ — k tTM 0. 45 mCD 6 TUBiryKfcyP^ — f h 
(ffiA** 3090, FALC0N|±j|g) £/il>fc 0 PA6 iWHSrt^/^t^yf- 

if9^>-=i— M,fc 6 ^/V^—r^ (FALC0N*±$SD HJSM 1 

{^|B«UfcMlfiL^Sfi^ll^UfcES|fflJSSEB5 £ 400 i/^"Ciib, _L3&(£>PA6 

-?j-<!?-mmk tt-fe/^/vft — r ^f— M^^p^$nfcPA6 «t 

#^MJfiL^tm«6S^ffiV^Tlt^m^^fV^, 37^CT- 5%CO-^k^^il^ibfe 
CO-^^^-^-fcT 8 BHgit#Lfc 0 8 0^*i#*^, 4% 
^77^;^7;vft F^^P^l 30 ^-raia^L^o H^Ufc»£, #jg 
#^^^-7J--efe^^^-^y ^^H-StrCffc (Babco*±$l) &/bv\ 
Using Antibodies, Cold Spring Harbor Laboratory Press (1999) {CfB^O 
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PA6 MS£ES#fflj9SEB5 tSr7-f^-Sr^LT*»«bfe»^ (0 6 0, 7 

£^£ftV^*g*Lfc#^ PA6) fclJfeLT 1/3 MM***?*^^ 

pas ISBJte LTHf v^Jtxmm IsltWrfr {% 6 Bk l??^; 3%£A 

sim^j i Kmm><Djfmz.'&\,\ pa6 ^bs^^^— *w&fcu-rjBv\ es$j 

J3SEB5 <SrBMP4 10 BlHMHtUfc:. i-Jfe^^>> 6cm©m$tf## 

h Ltffiv\ i©^^— y-«±(cESi$lJ!SEB5 & 2000^/9*y>»-c»au 

5%<D-mfcMm&mm. b^co 2 -r ^*»*<— #—\zx 10 0 ufc 0 

mm<OWMk&4tti*£tl1tm&&. mti&&m h U~V—(DMI (Molecular 
Probed) otf^HLfco iM, Papain 

Dissociation System^- y h (Worthington*fcJR) &JBV\ 3f y h^#«F^©*" 

WMBJI&l-^-^&^S- £ £S&tt2>fc#\ ^MbJWfc:* ^J&Sftfc'S- 
&m^X 300rpm-C 5 #M3frC?#«U MmMVtcESmmm,%\a\til^tCo 6cm 
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T-fy^ 1 %C&£QmtiL&tl1t#i\MmES®lfo9i* 5 M 1 <ON 2 ^Glasgow 
(Gibco LifetechliJ^) TfBtD^fclJBl^. 
#fit*5J:t^%^3^A^Current Protocols in Neuroscience (John Wiley & 
Sons *± (1999)) 3.10 ^IB^^^otff ofc 0 fflfflUfflfemM (i~V^ 
t^V^WVT?^UfcC57BL/6 ^SrJfc&HSU The Mouse Brain 
in Stereotaxic Coordinates (Academic PressttM (1997)) }C^o"C^^#: 
£ & « H3 j£ L „ ^ ffi <0 K - ^ 5 V # jg <£: & m 1~ 6 fc *6 , 6- 

hydroxydopamine (2, 4, 5-trihydroxyphenethylamine)hydrobromide ( £1 T > 
T6-0HDAJ b^5) &PBSK: 8 mg/ mlT?$§#? U - *b5r$C/h# 9 * & ffi V NT % 

^£*fcES»^j^$? 2 MlSr 4 ^WJWtaAtfc. 6-0HDA#yg£ 9 8 

#&<£^-;*; — T«><5^oW*gMbli*lC»^-*tt#: (Chemicon^) t K 
-/«^yb7V^!K^ tefchTSiftfls: (ChemiconMI) £/BV>T3L;g3fc£,3: 

— £3§^UTV^#&M&f±IEit<£> 40%grn£ftoTV^c (n=6) 0 ^*UC>ft 
U 5MbR3|[ L fcES*ffl j& c7) W £^ o STe f 3Di £ n jgfcftttf «r * 'fr fc: % 

-<0»S«*#*r*teia«U 75%©&£ftt> (n=6) N 



85 



WO 01/88100 



PCT/JP01/04080 



mmw* 

mmm 1 Kmmvtc^mi^\ pa6 «&^~^-«£lt/bv\ es 

«EB5 &BMP4 *»fSliftL^l#ffi-e 8 B fiflJg* Lfc 0 1-&frt>s 6cm©«TO 
Hfflf y ^a±T?BS a y7/uxy Mc$T?i|fflaUfcPA6 »U&&:7>f — ^— *H 
Ji&£LTffiV\ Z.<074— JSBBSJiJSlESjNHliaEBB Sr 2000 fl/fyVa-ejW 
U4PB, 6.HBK:3lf»ftMAII»«*«rfflV^T#«^«rm\ 37trt? 5%<Z> 

*:<D&&ibfc, 2ssM>\t\??V# % ^ lmmol/1 \f;V\fyWt, 0. lmmol/1 MEM 
" " Non^IssentiaF Amino - AcidsWfTr 0. lmmoT/1 2r^A^^ ^ 7~/K 

"Cm 2 (GIBCO BRLfcl^k 100 fgi^Sr 100 1 ^P) £»IUfcGlasgow MEM 
Jt*fe TN 2 ^Glasgow MEM^J hmttZo ) 4 Bflftt 

*g^£, -7^t?cx Wx-r ^ • if • -v?;* • ai^yy . t • V 
— • ^—^T/M^fH^^Sc^t^ lOjtg/mlW hWWC (MMC) 3r^t?i& 
% (JifBGlasgow MEMitifc) Tf 2 l*M**IS:ff o^. 

Ji|B**©3i**^b«|2»*tlfc<|llia4rx Papain Dissociation system^ y Y 
(WorthingtontfJlD &JSV\ i#Si«*jfe^ot^^ ^g|3t#y®£giB 
T? 5 hffV\ ^^^ES»*5fe^=rn^-^i^-^^UT7 

%mffi.mm h V~ if— © Dil (Molecular ProbettJK) &/BV^#I?5tS|.fc:3£V\ 
5 /i g/ml CM-Di 1 , 4mg/ml ^n-^ Sr^tpPBS^ 4 1 TfM 20 & * & 

:itlMLt N 2 ^Glasgow MEM#ifc&JlV^i5fc#U N 2 «l 
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Glasgow MEMigife In lfcjft 4X 10 6 i^ltt^^ilS «fc 5 lOPMttU TB<D& 

^1fi4o^tJ ? ^#J^Af"iCurrent Protocols in Neuroscience (John Wiley & 
Sons *t 1999) 3.10 Rl|B«©^fefc^o"CfTofe 0 ^ffiBH&Stlt O^P^ 
^ftSD (-^>-^^— /PT?^ifcbfcC57BL/6 -7?;*gr@^U The Mouse Brain 
in Stereotaxic Coordinates (Academic Press*± % 1997) \£$£^XB.£zfc$:{iL 

mmfevtco mw(D\ f —'<$>wm&$[m-tz> 6-ohda^pbs^ sug/ni-cmm 

Z.n%WL'bJf =7 % m^XIhe Mouse Brain in Streotaxic 

Coordinates (Academic Press*±$SL 1997) fct£V>Jtflll<£>>BMHfcte: 1 0. 5ju 
1 fo IF T # W ~ ((A+0. 57 L+2T 67" V+3/d) — (A+I72," T+27 0, ~ V+3.0) " (A+0797 
L+1.4, V+3.0)) K:j£AU£: 0 — tPcD^^^.T*« 3 9^ SAttOiMlfcK 

#*#ia (A+o. 9, l+2.0, v+3.0) K±^(D^mxnmmmi^mm Zlttc 
Esmmm.<D&mm 3 ■&m*nx&Kvit 0 nmmKtt iukd^ ma 

Glasgow MEMigifeSr&AUfc 6-0HDAM31J; t> 14 B^*;*JIH&#ifcHjeU 
(CheraiconttM) t K— s< ^ > h ^ (Chemicon*b$!l) 

-«r»mbTV>S#«»(ttttE*© 15%&Tfc#oTV^ (n=5)„ ^ft*-** 
^it^HI^U 50%@££>fcofc (n=5)„ 2 ®^^}d*5V> 
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mmm7 

mmm 1 ^mm<o^mK^\ pa6 mm^y-f-^-Mmtvx^, mm 

J1&EB5 &BMP4 ^»ilJfl^*T* 8 0Pflit*U/c o -t^t>h. 3cm<DBM%m 
Xm^\ Z(D7j—y— «±tHESMEB5 £ 200 B/t* V ^X>ffin^ 4 0 

-^-tfe5^t7 P h7^^ (synaptophysin) fcl*j-1-5£n;# (Sigraa*±§S[h 
#i&Jt&£fflJ8£ (neuroepithelium) £ 1& i" £ RC2 (Developmental 
Studies Hybridoma Bank #:$£)> tfKHftHJ&^l&fisi"* MF20 £fc # 
(evelopmental Studies Hybridoma Bankftfl) , II £ < <£1B^*BJ§£K: :}oV^T ^ 
<D38m;& s lg£l£;ft-CV^PDGFg^#;a *5«tT^Flkl tC^"i-5tn:#: (S.L 
Nishikawafe, Development, 125, 1747 (1998)) £fflV^-CES*fflJI&EB5 £PA6 $B 

es»eb5 tPA6 mm(D&&m<D%i%:mm.^tz.=*v~*- <DtetA,i£&, mm 

^^^^»ttO=in^-«mRC2 ^#fc£oT^&£ftfco 
MO^~#-^&5PDGF^#:a, Flkl, *5£t*MF20 ^i-5#SI^T'^ 
^^n-S^n^-f^na^^/o^Tt^^Ay^^^n^^ofcio lot, 

PA6 «i co#i#^(c:«J; aESjWU^oW^fl&^^iiaf-^f^^^^ 
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fc*3^ ESjttUafcUTft^Wft 129 &-*r$X&Jk<DCCEMlfo (M.R. Kuehnfc, 
Nature, 326, 295 (1987); ES^BI&^rfflV^^^ V*V>Wm &JlV^#ig 

mmms 

rnmrn 1 ^m^mikmmmc o.5nmoi/ic»BMP4 cr&d&bd &mto\,timM 
t>*>\z.m\/\ mmm i Kfaft ufc^K^o tesmebs ^pa6 ttt©#* 

fl&& 200 fi/fy^a*(?j|»U 4 0@ N 6 01, 7 0 B »Cl*f»3&*«I«rfflV^ 

^i«m^fxv\ 37^^ 5% (D-m^m & mfs. u fcco 2 > ^ ^ ^ — t 

feiE^ K^y ^trfc# N *te^jHM&«rttlH"3MF20 (Developmental Studies 

Hybridoma Bank*±§3K 1^ C< ^E^jNBli&^^V^T^cOliS^S^^tLTV^ 
PDGFg^a*5<fcTJ*Flkl KfttZtfLfc (S. I. Nishikawa£>> Development, 125, 
1747 (1998)) «:/BVvrES»M&fcPA6 «OMt^*fcliabfcn 

ES*»J&iPA6 M&BMP4 iiPMMi^fflV^ttS £ t tf % 2 
T?^bfc^m<b^^ NCAM|^14E# ^!)Vitt©3n^^||j||cili^L 
fc 0 ^WM®%& <D^r—%—X*ibZ> PDGFg^ft: a , Flkl, 4o£t;MF20 In** 

tlfcfrofco BMP4 #^Ts PA6 Itt i ©MifcJ; 5ES»©##1 
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ft**, ESJjWJ&fc LTft*&J& 129 %k-??X&&(DCCEmfa (M.R. Kuehnfe, 
Nature, 326, 295 (1987); ESMfoZR^tcmm^VXVYFM) £J8^fc*Jg 

mmm 1 \z.w.m.<Dj?mK^\ pa6 mm^y^-^-m^t\^xm^\ Esm 
mm £bmp4 ^mMmstmrnrnx 12 Bmmmistc 0 i-&fc>^ scm<Dmmm 

xm^\ z-<D7j—?>-mfa±fcEsmm : & 200 m/y*v*>~xffim^ 4 bi, 
6 8 eg, 10 b BfcmwftmikmmM%m^xmM&m*ft\<\ wx 

10 nm&mm&, -^(Df^^a.^mm^mmm 1 ^ib^o^^oth 

fa^^TktW, VAchT, GAD, -fen h~^^5^#:£ffiVvrES 

=200) 0 

ESMEB5 £PA6 jMlia ©*«*OifelWaLfc3 p ^ — CD 5 *>x 92%tfS K 

— a? 5 >-ftm&nmm<D^—%-xh%?'v is^-fcrntmrnm®-, 43%^ 

GABA^Wjtt#^Jj&c7)^-^--t?fc§GAD|#tt, 28%^ =j y ^fbtt^^^ 

jjmfc®:oxmm%fflj&v, ^^^m^^-^—^v^, ^-m/^ 
*mitmm\z.nir%]fcfc*m^xEsmtim5 t?^ mmt<D^mm<Dm^mm. 
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5Tt-53lR:> Molecular Probe**: <D * y hYOYO-1 SrJBV^gfSfc&Srfrofco & 
2fe-fo&> ES»EB5 iPA6 iJiO*f W3| tfc 3 P (n=20) £9 

hUfc (n=5050)„ 

mvkmm, ^v^^Tkmkmmm&mffo^ni&tezti^fr, 52±9%, 47+ 

10%, 30±4%-T?£>ofc 0 

&*5 N ES&BJBS£ \sXftm&dt£ 129 3R«v ?*{il5££>CCE&BjB& (M.R. Kuehnfe. 
Nature, 326, 295 (1987); ESgajfe&ffi V^c^^r ^(Dtf* MWd**g- 

10 

T?fc3Nurrl (R. H. Zetterstrom £> N Science, 276, 248 (1997)) *5j;tJ?Ptx3 
(M.P. Smidtf> % Proc. Natl. Acad. Sci. USA, 94, 13305 (1997)) <D&.-frik 

1 KmLm.(O^WiK^\ PA6 »§7^-^-tt^LtfflV\ ES&PB 
SrBMP4 *^Mikff JgitiiT* 12 P^^bfCo 1-&:b*>, 9cm<Z>mMit^ 
fflf7^±tlii?=iy7/Vxy h^*-t?ii?SbfcPA6 J—?— t b 

TJ3V\ ^107^-^-«_h^ES»EB5 £ 5 X 10 4 i/^XW U U 4 

e hi, 8 as, io a BfcmMtem!kmmmzm\<^xmM$im*ft\,\ 
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^-^ES»EB5 £ 6X10*fl/f*yJ'a-eJWm 40@, 60@, 80S, 10 0 

J:|Bii^L^^b«I^Lfcm^j:^M^ES«(^tt'5. Nurrl *5.£tf 
Ptx3 ©aRNAV^VW^Srtftttl-f-S^m, 12 0 <£>JB&JEffigff2T2K 

^^^3yho^ib-CffiV\ «#b^£oT^$*UTV^2ffe (Y. 
Sasaifc, Nature, 376, 333 (1995)) CTRT-PCR§r^Tofc 0 1"&:b1bs $B 
J&&W»Ufc^:yS/»:i3J:tWI&& 12 n<DffiljmMfrb, Trizol^ (GIBCO 
BRLthj^) &fQ^ffiH^~~T/l'iZft<>Xi£WiA&mML s SUPER SCRIPT 
Preamplification System for first strand cDNA Synthesis (GIBCO BRL%h 
W£) £rffi^TcDNA£'£-J&Ufc 0 #^UfecDNA«r^|g7K«rffiV>T 50 ffiH£#JRU 
fc^^^r^)|S|-fcb-cm^(-<J: 0 K J& (10mmol/l Tris-HCl (pH8. 3) , 
50mmol/l KC1, 1. 5mmol/l MgCl 2 , 0. 2mmol/l dNTP, 0. 2 n mol/l3tfc^#M#i:/ 
7^Y^ (gB^!l^l£iE<fe), 1 unit recombinant Ex Taq polymerase (SMaH 
#M)) 94 < C"C 3 JfcWT? 94^ 30 55^7? 30 

#59, 72^-c i a-w©-^ 30 in* ^sfc u 72t:-e 7 ^-raR 

JS£ii\ 4^-e— Bfe^#i-S^#-ePCR^=ffofc 0 WiKfiMteTJfri-Ktf/vm 
^CScltiL^v^^^-f v-^4*H«j*DNA^v K©«*«rJtlfti"Sr £T% # 

SrNurrl #W7>f^i: It, ia?"J#-*§- 3 *5£TJ* 4 -e^tlS&KiB^JS: 
^T-re^-y =0*^ K£Ptx3 IWItt^^-^— t UT\ K#|## 5 *5J;t* 

vx&*m^tco ptx3 ranto^?^ %m^x?cR&ft sm&fofflMso&ife 
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es«£pa6 mm* 12 p m#$HtufciHk 9mm i •v^vtc^t mmiz 

^^3^hn-;^|Hf|: N Jfr&fcNurrl *3j;t*Ptx3 <£> 
^mdS||0§tLfc (17 0: ES+PA6) 0 -3f\ bfcES«-C«Nurrl *5 

£t)«Ptx3 O^m^W^tb^^ofc (I7|: ES) 0 9^0^^*^^ 

RT-PCR^oT^, Nurrl 33j:t*Ptx3 <0*aW:«W$tb**>o*: 0 ££oT, 
PA6 « t <D$?mm\Z <t o TJEf£#&J8&35#&^J8&fc:$Mbfi^ £ fc ^ v * * 
JW© Kw? 5 ^ftttfligjftiJiao^— # — "^fcSNurrl *5 «fc ZJ*Ptx3 <D|gg|#S_L 
# L-T V > 5 £ t flS^o fc„ 

fc*5> ES*Wjfe£UTtt*«JJfc 129 ^?;*&^©CCE$BJ& (M R. Kuehnfe. 
Nature, 326, 295 (1987); ES»I US fcJBVN V^O^M) «rffiV^c*» 

SHWJll 

ttKSr«t9P»lC«P«fi-«^H: % Kw<5^©fejg»ftfl(r«fe (K. Inoue & J.G. 
Kenimerb, J. Biol. Chem. , 263, 8157 (1988); ^Mmfe, MR*»;£JltK M 

mm&mm #^^^=^.t/k P191-200 (1990)) ^m^wpuc^m^xm 
mmm 1 iztm<D^m^\ pa6 m^y^—^-mmti,xm^\ Esm 

ffixy^3.Jil?fi^=i^7-/^^ M£*T?*iatLfcPA6 SlBJ&Sr:^*-^— £ b 
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@, 6 Bn^mm^mskmrnm^m^xmrn^^n^, 5%<D~mt 

2mmol/l ^/l^^ 5 lmmol/1 \?/V\£^M, 0. lmmol/1 MEM Non-Essential 
Amino Acids^?^ 0. lmmol/1 2-* JVjJZf h^? J — >K 0.2mmol/l T^^/V 
tf^^ 0. lmmol/1^ h7t Kn Yf^T V Is (TetrahydrobiopterinK *5<t 
t*N a LfcGlasgow MEMi^-Sr^ 6 P^^bfc 0 i^«ij£HBSS 

(GIBC0 BRL%h3^) ^r^V^T 2 ®i5fc*#-U ^LtUM*!: 56mmol/l KCl£#£f 
HBSS^*T-15#fTO^Lfc 0 15 ig^&HUKU i&^#0.4mol/l 

ifilftSKII (Perchloric acid) 5mmol/l EDTAt fc& «fc 5 fcfiSEU 

t VX~80X;X{£ff b fc 0 
±3£<z>ES»£PA6 MMk(D$c-mmK3: Vtfa ioo ^>NBjia©^ES#fflJM5kfr 

^^£>^ikte\ i^ffi-HPLC£JlV ^Monoamine Analysis System (Eicom Corp., 
Kyoto, Japan) ^rffiV>Tfifofc 0 ^^r^H 8 ®i^Lfc: 0 

pa6 ^Bfla^<^*^*t- J: vm&m®jfcfrhftibvtcnmm$fcn, 56mmoi/i 

(7. 7pmol/10 6 » (MSmmm^^tmm))o K^S^jfe£MMtt»*>5 
D0PAC (3, 4-dihydroxyphenylacetic acid) 33«fct£HVA (homovanillic acid) 
m&teMLtf&imZtltc. ('ttl^tl, 2.5pmol/10 6 » (ES«|iJ3fc#MB 
m &J;lM.0pmol/10 6 M (ESmJ&&$:MkMm)) 0 
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mmm 12 

ESHSI&EB5 <Dftt>*) fc^VXjfcgi 6 0 g <£> j§C#f^J05^ (Pre-streak 
epiblast) a»feWLfclBI&*JBV\ H»J 1 *><5V^ 2 {C|B^Lfc^fc^ 
o TPA6 jNBH^ £ (D&mm %fto tc 0 

i (e:ia4fe©^^v> > pa6 mm^^-^-m^tvxm\ m-m 
t tt^v\ ^<D^^—y—mm±K^mi^tM^mmmm^ 200 

fa-CiWU 4 0 g> 6 0 7 0 @ (c:fflP^»^ft6Srffl^T^ifi^^ 

1 -e.SB V ^^i#niJfiLl1IN&A&l21 0.5nmol/l(E>BMP4 (R&D*±$S1) £r»lb 7 

V Mc£-eit?iiLfcPA6 jBBflaSr^-f — <b Ltfflv\ r ©7>f- jjffll&Jt 
K:ES«£ 200 ^@/9*jy^aL-t?#au 4 BB S 6 0g N 7 0 B t£*r»fcJSifc«r 

-!'T8 BIHWRfcLfc. 
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^m^tcm^^m^mm^m^t^^x^, esmebs zm^xnoiz 
mmm 13 

(DM®. : 

mmm 3 ^ie^<o^^^v\ ^^/K^T^t k@$£L2cpa6 muissr 

7^-^HilJii:ltll\ ES&BJ&EB5 ^fBMP4 *^PiljfiL^i#fiS-C 8 0 fTO# 
bfc 0 PA6 «^r^<yv (GIBCO BRL^P) %^t?*£3&-Cj#il Lfc* 

\^Xmn. LfcPA6 £ffl)&& 200ng/mW-? J) ly^ts^^X 2 0 U 

tcfy^^t, d >mmM <ommx 2 0 mmm l y > ^ l , 

PBS(-) X 2 |HlMi^7 7tMr/Vft K@5t<HTV\ ^^^^^7*7^ 
AT^fc K@^LfcPA6 *WJ8S_b{CES^fflJ^EB5 % 200 yS/'aTftfll U 4 

01,601,7 unKmm^mskmmm^m^xmm^m^m\ 37°ct?5% 

^^V^fcJ^TESjiiJfeEBS £PA6 

^ftta%j6$^d*ofcPA6 mufczyj-?— must vxm^-ttm&K. 

W\ MMM 3 XTFlstdfemmWi, 90%^<©ES<Wia**O3n=--^NCAMHM4 
TffctK ES^<o^m^^b^^-e^$ti^ 0 — ^\ ^ijyjjai 

^LfcPA6 mfa&rj — y-mmt vxm^tcm^msmm^wmmm^ 
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(R.S. Bradley & A. M. C. Brown, EMBO J. , 9, 1569 (1990)) 

5shh^BMP4 <D%}$k%m'<Zt£#>l^ £lTOJ:5fcbT^ hn— ?«IJfi±-e^ 

1 K8Bifc©;&tfeK:|EV\ PA6 *U»*-7-f — HMSi Utffll\ ES$B 
ISEB5 &shh*3j;T*BMP4 &^PLT^ftV^jfcJfJ#iftT» 10 0ffiJ#*Lfc„ 

m^-yj—t?— b LTJBv\ ^o^-r—^—JHBiaiifcESJIWliaSr 200 Wr 

V\ 37 < CT*5%C0 2 ^ii^L-fc-r^^3.-<-^-(c:T 10 0f!u*g#Ufc o 

shhOS&fcfi, ±IB ! i:|BIfll©*(F*^5feT* % 4 0@, 6 B@, 8 HB©*&%^iSl 
©BR, 300nmol/l£)shh (R&D*±$g) Ufc&jfc^ifiSrJBV^ £ £: "CMli 

BMP4 O^tt, _b|Bt|^iO^#^T% 6 0 1, 8 0 @ ©igife^ifc©^, 
0. 5nmol/l<DBMP4 (R&D^) &«fc&n Ufc^Ufo.^*^^ V > 5Ii T'M Lfco 

io Bisi&mm&, mmm 1 ic^©^fc«or*^tt©^^-cw§i 

TSlS^R©^ — T?fc^HNF-3 j5 tC*f-f-«^Lflc (Developmental Studies 
Hybridoma Bank«fc!9^A), HNF-3 0 i£Olv?MiJfr>£> 2 #g{i#St5v^ 
— T?&5Nkx2. 2 l^tS^ (Developmental Studies Hybridoma Bank«t 9 M 
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AK && i g ! WW<D^~-JJ—-ZhZ>Pax-7 IC^f-rsfcifls: (Developmental 
Studies Hybridoma Bank£«?^Ah WM&Bj&O-T— T?fc5AP-2 
Zffift (Developmental Studies Hybridoma Bank«fct>^AK MW}#>&0^ — 
#*-~C&3islet 1 \Z.Mi~Z>tfifc (Developmental Studies Hybridoma Bank,}; 
t> ISA) x = y — # — ^fc5VAohTfc;#r$tt{* 

(ChemiconftiSj) %%tl?ftm^X, ESUflj&£PA6 IWai©#J«f«©)Kf*lti3lbfc 

: shhfc«v>ttBilP4aSftHJ:BBt>b-f> ES»EB5 £PA6 iioMto^W^ 

*U V >T ft<DW& $> , ESBJiSft"*"<D =« a :=■ — CO 9d%J&*I§tt i e&o /Co 
fifc<^^-^-^^^^#:^fe$n5ESm**<D^t2^-<D#J^^*^ 



*1 









BMP4^ 


fetNCAM^L#: 


90% 


90% 


90% 


•^lHNF-3 j3 


70% 


81% 


9% 


£folkx2. 2 fcftfc 


44% 


85% 


19% 


fciPax-7 #L#: 


30% 


0% 


72% 


fctAP-2£i;#: 


16% 


0% 


24% 


titislet 1 irCfls: 


82% 


82% 


36% 


^LVAchTjitfls: 


36% 


58% 


42% 


£lJb©IS*3&»fe % PA6 ft 


life 






# — T*&5NCAMO#.ftb1\ 








z.t&7j<£nfc 0 -f-t£t>%, pa6 sHHia 
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(#M?) 0 fcOV^ 2 # g W&fctZ>-T— # — Nkx2. 2 %3j§3& 

LTV>6Wil^<Z>M, Pax-7 SrlSmbTV^S#@W ; « , fi«0#S«, AP-2 £ 
^mLTV^#^<D», islet 1 ^mb-CV^^3gl!)#^flS^C^bfl^ 

-^-HNF-3j3*5«tTmx2.2 (D&mftM&mmZft, M^--^ -Pax-7 *Sj; 

t^ap-2 <D&m%imtmm&ftz> 0 #^wo=twbH^-efe5BMP4 &fis 

RMiC. flHSK— HNF-3/3*5«tTJ?Nkx2.2 ©38^*U«!ldS 
Ml £ *K # —Pax-7 *3 «fc t^AP-2 <D3§gi.fi9f #^11 * *b3o 

fc*5 N ES*Ma^ L-Cf^SfWSi, 129 ^?*&^<Z>CCEiN8J3& (M. R. Kuehnk, 
Nature, 326,' 295 (1987); fSWfo&m^1t&Sk^V *<Oftm «:JBV\fc## 

H»J 15 

^ h n ~^»PA6 * y * n — ^Hffi#:©fEJ8 : 

(1) ftffijfltomi 

PA6»£jfegJg£ LTJB^fc. PA6 »fi N £jft0! 1 K:fB*Sb;fc;#£fei£t£o 

PBS(~) T* 2 |filSfc$£8U lOitig/mlT^^— if (Wlttl) *5j;tf 0.02% 
EDTASr^-tfPBS(-) WW.*!®*- ZlX^X 30 #|fflig^U 10%«?iElfiL?i (GIBC0- 
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BRUiJlO Sr^tfa-MEM^ifi^JD^-CT^^— 1?<Z>f1sffi£lt«\ 4C"<* 1000X 

4^7? iooo x g , 5 ftf<m>bftWtrz>zb~em&vit 0 pbs(-) -e 2 g& 

#LfcM 10 7 <@£ lmlPBS(-) fcSISBL/feSllCi: UfflV^fc, 

(2) mmco&m t &wm£smto<owm 

_LfB (1) -ePMUfcM 10 7 ^^7K^bT/v^^^AT^^^h (r^ 
^•7'7*7MJ-'^a7;V, p.99) 2mg*5 £ W B ^ 17 ^ ^ ^ (=f 

^*jfiLttW9!B0f^) lXlO'jjWI&irfcfcfc: 6~8 3H«#«ltSD9j/ h& 3 ElJitft^U 
fc 0 ^21111 ±13 (1) T?PPbfcMllSlO r WSr iMlUkljiU S+ 4 

MfflbfcJPfLfliSrMEM (Minimum Essential Medium) ( 0 *§g|it±§g) *P 

T?*|ll0rU tVtyhtllCU JS'fr#$t (250Xg N 5 ftm) Vtc 0 #^tbfc 

itmm&Kh v x-mkTts^-v&mffim (pH7.6) &»]u 1-2 ^mmi 

T?3|iH5fci*U IWft»^R:fflV^ 0 

(3) B**$feffi«l5a5& (/Wyf^ymiSA) 

£r 50 J ul/«7^/V-C^U> 37^-C 1 BSIflJifcfcLfc. 1 B#W#, MLfcgilfiL^ 
*>5V>tt«f$|Jb*Srl»#s 0.25%^^/VT/V9 f t F«r£tfPBS(-) St^PL 
30 5>^Sbfc„ flfc/V— bS: 0.05%^y^^^WV (20) y/U 
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h (ICIthiS*Tween20 *BM5a n B : fnyfflM&M) / PBS 
Tn TTween-PBSj fc£|B) "egfe^, ^^i/^H^f^t^y h 
-T^/^p^y^ (DAKOti^) Sr 1 B3«fcSUfc 0 

$S:7V— h^Tween-PBST^^ % ABTS^TO (2. 2-TvV If* (3-^/VO- 
/fTi/-/W6-X/V*yi) 7^^, Immol/IABTS/ 0. lmol/1 ^ ^ y§ 
^S»77- (pH4.2)) £^Pb x 415nm\Z$$tfZ>W.ybmzy\'— h V — 
(Emax ; Molecular Devicesftjg) &M\<^XMfeVtc 0 

(4) •<? v xitrnmrnffacomM 

8-T W7 1 ~ ^jt'ftV * #MJfiM£&P3X63Ag8U. 1 "(P3-U1 : ATCCcfc 

xio' mzx-ttDmmzm&u mmm^mwt i,xmvtc 0 

(5) s^zfV K— vOf£§g 

15 (2) xnhntc^^^mmtmmm 15 (4) -e#bttfc#MM 

j»£3r 10 : 1 }C#<5£?^U (250X gx 5 &m) bfc D #£>*t - 

fcit^®^o«pSr,J;<faCbfc^, »#b&asf> N 37^% tKU^^I/^ 

i/yn— /V-1000 (PEG-1000) 2g, MEM*giffi 2ral*5 <fc K 
0.7ml6D«& l<Pm<D^VxBMB&htn*) 0.5ml*P^. N 1-2 
mKimmm lml&gMJBfcfcSK MEMi^^PxT^A^ 50mlMft5J;5f£L 

(10%^^J3^jk^^PRPMI^ift}CHAT Media Supplement — V 1/ 
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mm®. mm±m*mmm 15 o) u:iB*LfciMWM£iffl£feTfi^ pa6 

HBtelcHJiStT l%BSA2r£trPBS(-) (OT. ri%BSA-PBS(-)j ^^H&i-) 
3Si©St hPA6jM#C#:KM1306, KM1307. KM1310 £&#Lfco 

KM1310 :/ y k— ^^Mfcte, ferm Bp-7573 1 ttw 13 ^ 4 n 27 

»0< fc£rfc#C 1TS1 #J& 1 **:m 6 305-8566)) £#ffi£*b 

(6) ^ 7 ^ n -^^©flfft 

^^y*HIUfc 8 31<£j*— K*K£:* (BALB/c) fcHJfeM 15 (5) T?# 

?>ttfcW^y K— 5 x io 6 ~20 x loYEG-t ft ^frJSlffirt&Jl* Lfco io~ 

MWc«r*l» (l~8ml/E5) Lfc 
ttlfcKSrJS'C.^Hi- (1200x g , 5 #59) Lif^Sr^Lfc, S^IgM^y* 

£ 9 flf»i- S t \z. J: U ®# Ufco * 7 * n — y x tiV? 
try^Z^yfl/'f^ry h SrfflV^ELISAfe^J: 0 > KM1306, KM1307, KM1310 1~ 



102 



WO 01/88100 



PCT/JPO 1/04080 



(7) myttfi&m (t/vy-^HWf) K£ZPA6mj&k<DRj&iS2<Dm¥f 
pa6 mmt^ mmm i ^rnvt^m^oxmrni-ft. tomsm&ms* 
^y^^h^m^-vmvtcPkemm^, pbsw 2 10 » emit 

«g mwmm&M) o.02%EDTA^tpPBs(-) mm&UQ*. 37°c 

30 #W#ilU 10%*m*Mtim (GIBCO-BRLtt^) &^tf aHIHfl&il&Sripa. 

TT^^t- ttotfs/B&jJbJt), 4*Ct? iooox gN 5 

Lfc„ ®Ifcbfc*fflJjaSr 10%4 s l!ftilBjliL«f (GIBCO-BRLttM) Sr^tf ot-MEMigittC 
H»U ixi0 6 «-fo 1.5ml^a.-^{^abfc 0 #&bfc»£r, 1%BSA- 
pbs(-) MlMLioooxg, s&M&>b&mtZ>z.k-V2mwl>\s1t 0 

tf i%bsa-pbs(-) mm^mmv arc-e 30 ^tt^ri-e^isjs&^t 

t>» ioooxg N 5 ftfflTMfoftmtz £ £ -ersjitK 

U -^fifcfrsr^t? i%bsa-pbs(-) SHRic:«»b srce 30 #ua*&asu 1% 

BSA-PBS(-) MET? 2 2ml 1%BSA-PBS(-) ?«i£«S$8 L^/VT^ 

(3— /p^— |t ; EPICS XLsystemH) KlTflWfLfc, -Wt It 
FITC««tt9y WA/^oyij i^fl: (FITCfiJMH^tfc^ ?/ h-^A/^n^ 
(H+L) ;CALTAG%fcig) £ 30 te#$JLfc 1%BSA-PBS(-) »»SrfflV^ 100 

^SfSrWWK-f-S^y ^ ^^^t?feSKM2070 10^ g/ml"CKJ«:**, 
PI«fcttttiUfe 0 iit, KM2070 |4 % ✓M'^y ?KM2070 (FERM BP-6196 ; 
W098/29544) KX<0, ■feSJxSttfjrC*)*. KM2070 2Slg!&i-3^3H : • 
<£>S8^g;aSPA6 ^T^V>^^^fcb^CJ6?fe^O± N KM2070 Sra^Mn^/W 
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M 9 $ 10 BU » U S^ttm^L^J; 5 PA6 *M&fcAifcL-C# 
bftfcKM1306. KM1307, KM1310 J3PA6 flMSSrlMfcLfc. f^ttffllj&& 

iB^i#-^2-AXBa?IJWl5£PJ : ^DNA 
SBJlJ#-^4-AXBa^lJ<D|^P^ : -g-J&DNA 



104 



WO 01/88100 



PCT/JPOl/04080 



it # <d fg m 

6. #^*BJ&WF<D (a) % (b), (c) *J«ttf(d) 3&*fe**»*>e>»tftL 

(a) ; 

(b) #ftfl|J& ; 

(c) #£* OfflUft ; 

(d) #feKDM 0 

6 t!l|B«©*fe 0 
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s. ft&iiitttfs. vxr<D (a), (b), (c) (d) a>e>fc*#*»&»tf*t 

(b) r-t^a v i/im&nmmm ■, 

(c) yT^/SSmf^tttfe#^»r 

(d) iru h-;Wm&#&*fflt&> 

9. T-fer9vv=i v ^fcW}&&&Mlfei>K islet 1 &3i^LbTV>551W)#0$l 

10. ftmmommtK &T©(a), o>k (c) *sj;t£ (<o 3^ e» 
«H5»t'fcs, mattes 6 K^mo^m. 

(a) JMHfcH^'Cfc 5y-y^^y?>*y^ (Sonic hedgehog) 
^ 4 (Bone Morphogenetic Protein 4) K&&l,ffWfc&mJrZmte\Z&tet 

(b) # ^ <Z> Mil ©Jg;K{£ -MI'S HNF-3/3 (Hepatocyte Nuclear 
Factor-3/3) &#3iLTl^S#fetf)ftW©>IM& ; 

(c) ffiWg&MMfrb HNF-3 0 (Hepatocyte Nuclear Factor-3/3) (COV> 

(d) Pax-7 %mm.^x^z>nMmmm<Dmm 0 

11. #fe*0>IWa«Sx AP-2 (Activator Protein 2) ^^b"CV^5»T* 
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12. #M/&H^ 4 (Bone Morphogenetic Protein 4) #&T"T?i(faH-$ 1 1 

13. ysy^^yj?#y^ (Soni c hedgehog) #£T tttfr* 1~ § £ £ & # 
m^t"5> lf*COi5ffll~12 <^1*;fta> 1 ^{CfB*&<©#fe, 

14. ftMMVtMtK Vtffj ItfrtSte^VtMX'IbZ, 
iSffl 1~13 ©lvf*i,a> 1 ^fclB^CD^o 

. 15. #jk^#2i<^#TT^ 
fgffl 1~14 <D^-f H** 1 3RKl|Bft<0^iSfeo 

16. ^ho-v»^©BWfem*tSii«i:n ( it 
#Of&ffil~l5 1 «tc|B<ft©^«fe„ 

17. * h ^«#^r^^i-5 - srw«t m-£<D&m i~i6 * 

is. ^ha — ^mi&ai, wa-fb^w&an: j; $ mnmtiitik^tz.^ v n — 

i9. ^s^^s^ vxr<D (a), (b) *3«ttj5 (c) a*e>fc5#*»e>»i 
tb5«ya-e*>5, it *oish is tdiam^fe 

(a) ^tM^ia^S ; 

(b) ^^(D^lt^i'S^a; 
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20. &m%M>K b W v^C, £ 9 V/K TKU T^-f V 

ffl i9 ic|B^<D^fe 0 

22. X hn-vW, s^C^V K — ^FERM BP-7573 $m&ir5>*: / ? d 
-^/V^C#:-C^li$*tS^ bn-^M-efc^lt^OlSffl 16~21 tDl^tU* 1 

23. ^hP-7|W, WTO (a), (bK (c), (d), (e), (f) &£T? 
(g) frbftZmfrbmitftZX hn— ffltsfcO^B 16~22 CDV^ 

i"tbd> i mz.mM<D^m 0 

(a) li&mOfti#£i|^§Mtt ; 

(b) SIHM^^&jfcSTOM ; 

(c) ^?;*fl6JE&&NIH/3T3#IM$ ; 

(d) M-CSF^*R^?*a^72ft&0P9» ; 

(e) ^^^H^S*5feMC3T3-G2/PA6» ; 

(g) #M^^«**o^ hct-^BR 
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24. m&mmm&, wt© (a), (b) (c) frbttzmfrbmutiz 
m&vmm 1-23 ©v>-r 1 ^-te^^fe, 

(c) (a) (b) ©Ett^HBI&OlfefefrjKDJt^^Jt^X^^)^ 

~24 OVvf*L^ 1 WcifflKo^Sc; " 

#5%eu:*t**>3* m&oikib i~25 ©vvma* 1 3Kteiaito*&, 

27. *STWfc^rai3Rj(i|BJja©^k;«l*Sr^^>&VN N ft^O^H 1~26 tDVN 

28. ft^oiSH i~27 ©vvma> 1 ^fcKftc^antffv^ Etfe#*BJS 

29. M^j^^^^iiafeiWK^s^^sa^^^^-t-s, * 

30. Aa#*fiR3t|B*%i--S, HN^I&ffl 29 fclEife^H^o 

31. Aa^ftJS^!) VCfeS, ff^t^tSia 30 fcLflfflftWH^o 
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32. #^J&H^- 4 (Bone Morphogenetic Protein 4) *^%tf$&b UT^^T 

* 

34. * hn-v»5, W^^^H 18-23 <DVvf tlfr 1 ^^IB^OX h n 

35. ^ ho— ^WJteAJfeoH^^a^ltRjtfii*^*. Hl^olSBB 33 

34 ^ia^(D^«^J 0 

36. A =t !) ^T'fe 5 > ft :&<£>^B 35 lC|B*fc©5HbR3££ll. 

37. m^mm^^mmmm^^^mm^M<omm^imm^^m 

38. x h o— ^jNBja*s* »^©<6ffl 18~23 cov^T ;h>a» 1 qncfBtto;* h o 

39. A=3^|if36S^-?U^-CfeS, ft^O^ffl 37 £fcte 38 miBSi©i#3l± 
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40. m&<D^w 37-39 wrtifr i &\ziBm<omm±m&i&bj&& t ut 

42. * h vjRBJ&tfS. It^cDtSffl 18—23 ©VvftL** 1 mz.^dM<DX b o 

43. M^oisH 4i ^fc« 42 i£mm.(D3fmz£<9-&n£ti&. mtimmm 

44. ^ V K — ^FERM BP-7573 ^K^S^ / * P —^;VW^ a 

45. ff^CD^a 43 Sfctt 44 JClSa^ft^ffil^ £ £ ^tjStfS, ^ 

46. f»^(D^H 45 fciaR©^felJ:J:?)^$tbS^ ff5fc<Z>«&ffl 43 

44 ^mm.^mmmm.'t^mo 

47. it*<Di5ffl 46 ^|H«(D^Lig^^tf|BJ^^#<DfciC)W®it6o 
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48. m&&mm*bftmmnm&£T$ftmm&&(omM%ft4bmmirz>m 

so. ;* ho- -?m&t>K mik<Dwm is~23 ©vvffta* i ^sra^©^ b» 
— ^mue-cft) § . »*«>«5iB 48 * fcf* 49 \z.wM<o^m 0 

si. j»=i&m&, ^^y^-efcs> ft*©*5H 49 fciB^<D^ 0 

52. SfjfcOflEffl 1~27 ©Vvf*LJ&> 1 ^fB^D^&fflV^S £ t Itiot 

53. ft^o^ffl 52 Kmm<onmm&*itii&ftj^&&<ommz. tftasm 
mm 53 \z.^m.<D^m 0 

55. ft^OtSffl 53 *fctt 54 fcfB$<D#^£/BV v r#fe;ft5$lj|So 
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56. W&to&ft&T&&Xf^9kto9tftft&T^ ft*<Z>^ffi 1-27 (D^ 

57. &mmm&&T&£xfm®imw)W3¥ft&Tx\ m^<D^m 1-27 <o^ 

58. mmmn^T&£T*mmi$k®w3¥&tETx\ m&nmm 52 mib*^ 

59. ^^K^T^it^^^K^^TT?, ff^lSH 52 \z.mm<D 
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61. * bo^viW, fflt$e>45BB 18~23 £>Vvf tlf)> 1 3SK:iBifc<E>* h » 

62. H^Aa^JlRftJt^Sr^ri-S, IfjfcOi&ffl 60 fclfB*fc©(g3l&. 

63. A3#f^p ^-e$>5. Mf3fc©*KB8 62 lcfB*<E>E2iSo 

64. tt^OfSffl 43 44 {cismo^^^tfEmo 

65. m^mm4&Ktm<D^m^t^mMo 

66. ffjfccoiSB 52 55 fcIB4fe<D*Bfl&<Sr£tP^£o 

^ofcfe©^T*fc-5, w^^ffl 6o~66 *>vvr*u&» i m^m^mMo 

69. w^mm^i^t-^K^i*^ r^^M^-i, ^yfvfy 
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